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THE COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE DEPARTMENT

STATE HOUSE . BOSTON 02133

MICHAEL S. DUKAKIS
GOVERNOR

March 18, 1977.

The Honorable Juanita Kreps
Secretary of Commerce
Washington, D.C. 20230

Dear Secretary Kreps: )

I am pleased to submit for your review and approval the Commonwealth's Coastal
Zone Management Program.

I have examined the program, and, as Governor, approve it, subject, of course,
to the incorporation of such revisions made in response to comments offered by
the public and governmental agencies in the course of the required National
Environmental Policy Act review of the program.

The program represents state policy as it applies to the coastal zone, and,
as Governor, I further certify that:

(a) The Secretary of Environmental Affairs is designated to receive and
administer grants authorized by the Coastal Zone Management Act, including
those for implementing the Coastal Zone Management Program;

(b) The Executive Office of Environmental Affairs, of which the Secre-
tary of Environmental Affairs is the chief executive officer, is the lead

agency for implementation of the Massachusetts Coastal Zone Management Program;
and

(¢) The Commonwealth has the authorities required under the Coastal Zone
ndgement Act and has the orgamizational structure to implement the Coastal

Michael S. Duk

Governor (i}jfj
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Loston, Massachusels 02202
March 21, 1977

EVELYN F. MURPHY
SECRETARY

Dear Reader,

It is with great pleasure that I present you with the Coastal Zone Management Program.

This plan represents the culmination of thirty months work by many thousands of citizens
and officials. The Governor's Task Force on Coastal Resources, the Board of Advisors to
the CZM Program, regional CZM Citizen Advisory Committees (CAC), and citizens at general
public meetings and smaller issue oriented meetings assisted in CZM program development.
Out of the conflicts at these meetings, an improved and balanced program evolved.

Last November, the Massachusetts Coastal Zone Management Preview — A Preliminary Program
for Public Review was presented to the citizens of the Commonwealth. More than 1500
copies of the Preview were distributed for review - 1300 to citizens and local officials.
10,000 copies of the Preview Summary were distributed. Countless meetings were held by
the Governor's Task Force and the CZM CAC's who reviewed the Preview and prepared the
regional sections of the Program. A number of meetings were held with federal agencies,
which together with written correspondence from them, ensured that their needs and con-
cerns were reflected in the Program. All totaled, more than 260 pages of written com-
ments were received and countless discussions were held between CZM staff members and
interested citizens.

This level of intensity of public participation has yielded a Coastal Zone Management
Program we can all be proud of and live with for many decades to come. The Program
seeks the wise allocation of coastal resources. It encourages economic develop-

ment and port and harbor revitalization. It maximizes past public investments in
coastal areas, and insures wise public funding in the future. The Program guarantees
better management and administration on the part of state government.

The Massachusetts CZM Program has built upon the review and comments of the Preview.
The subject areas of energy and energy facility siting, ports and harbors, the marine
environment, the visual environment, coastal hazards like erosion and flooding,
recreation, and general development in the coastal zone, have expanded and improved
in the Program. A Summary of the Program was added and the Management section was
reorganized. Chapter 5, on ten coastal regions, comprises Volume II,

Through this Coastal Zone Management Program, we have an opportunity to bring a more
reasoned perspective to decision making about future uses and activities along our
fragile coastline. By continuing the citizen-community-government partnership of the
past thirty months in the years to come, together we can insure the viability of our
coastal resources economically and environmentally for this and succeeding generatioms.

I invite your review of this Program and encourage your continuing participation
in the future. ‘

Sincerely,

T8 D

Evelyn F. Murphy
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THE PREMISE OF MASSACHUSETTS CZM

In the course of two years of planning, the staff of the Massachu-
setts Coastal Zone Management Program, in the Executive Office of
Environmental Affairs, has talked with and listened to hundreds of citi-
zens who have expressed concerns like these:

A Northshore fisherman: "I've fished out of Gloucester for twenty-
three (23) yvears and I know the commercial fishing industry is in
trouble. Our ships are old, our children don"t want to become fisher-
men. Many of our harbor facilities need to be repaired and expanded.

We can't compete with the foreign fleet off-shore on Georges Bank. And
now they're talking about off-shore oil development in our prime fishing
area - Georges Bank! We need help. What can be done to help fishermen?"

A Boston area resident: '"Sure I like the beach. My whole family
likes to lie on the sand and to swim. But if T don't want to go to an
MDC Beach in Boston, where can I go? A hundred miles to the Cape Cod
National Seashore? Fifty miles to Crane's Beach? I cannot go to any
other beaches -— they're mostly private or for town use only. I would
like to see more beaches open to everyone. What is CZM doing to solve
this dilemma?"

A South Shore homebuilder and developer: "I think there has to be
a change in the way towns and the state treat developers. You cannot
imagine how hard it is to put up a subdivision these days what with all
the waiting periods, reports, permits, different forms...everybody wants
something else. My carpenters and electricians want to work. What can
you do to cut through all the red tape?"

A Southeastern Massachusetts Planning Board member: "I want my
town to be a prosperous and growing community. But I want the town to
be attractive too. It is hard making decisions sometimes when we don't
have the exact expertise. It would be helpful to call upon a resource
person like a lawyer, a planmer, or a marine biologist - but the town
just cannot afford that. The state may have funds or people available,
but can we trust the State? Can CZM help here?"

A Cape Cod conservationist: "I am a member of the Association for
the Preservation of Cape Cod (APCC), and several other civie groups. I
don't want development to overrun Cape Cod. Most of us moved on to Cape
Cod to get away from crowds. long lines, and traffic. We want to see
Cape Cod preserved as a special part of Massachusetts, a rural open
place. There's precious little room for large scale development here.
Will CZM help us to preserve Cape Cod?"

A Worcester resident: "I don't live along the coast and that makes
me a second class citizen when I want to go swimming, boating, or fish-
ing along the ocean. I've been turned away or locked out of beaches and
launching areas. I have just about stopped going to the beach for the
day - unhappily. Is it possible for CZM to help non-coastal residents
too?"



Each of these citizens' examples have one thing in common -— they
have a need or series of needs tied to coastal resources. Rich in his-
tory and tradition, the Massachusetts coast is a place for people --
carpenters, sailors, sport and commercial fishermen, office workers,
longshoremen, factory workers, business people, store owners, home
owners —— and very often a place of conflict when the needs of differ-
ent interests meet one another in an area of finite resources. Dis-
putes arise: build vs. conserve, local vs. state control, private vs.
public beach access, accept vs. reject onshore facilities tied to off-
shore 0il development, protect vs. develop critical coastal ecosystems.

The natural resources of the Massachusetts Coastal Zone are among
our most important economic resources. Businessmen, tourists, and
residents alike are attracted to the coastal areas of Massachusetts.
Coastal Zone communities experience sustained pressures for development.
The coastal zone typically supports commerce, industry, transportation,
housing, recreation, and aesthetic needs. However, the very resources
which attract so many interests to the coastal zone and support myriad
activities and uses are endangered.

As a result, many coastal communities claim they do not want ex-
tensive new growth and development. Most recently, Local Growth Policy
Committees have expressed a sentiment against major new growth. But
such feeling is not a recent phenomenon; it seems to have been the pre—
vailing attitude of the last decade, as confirmed by the CZM public
opinion survey.

The coastal zone is a finite resource. Except for accretion and
erosion, the size of our coastline remains relatively stable. Certain
coastal resources must be conserved if they are to be reused in the
future. Resources that support sport and commercial fishing, and
recreation fit this category. Conserving those resources of the coastal
zone important for maintaining water quality and supply is another ex-
ample. The CZM vigion for the coastal zone seeks to allocate wise use
and development of the coast while recognizing the needs for replenish—
ment of renewable resources.

Economic development of the Massachusetts coastline of the future
is a must. However, the ways and means of development and expansion
should recognize the aesthetic aspects of coastal areas, the natural
systems of the coastal zone, and the need to replenish the living and
non-living resources of the coastal zone.

The coastline of the future can be a place where uses and activi-
ties mix and support one another. Revitalizing urban port areas and
providing for visual and physical access can make for a thrilling urban
coastal experience. Watching a 50,000 ton ship pull into port, fishing
from a harbor pier, or waiting for the fishing fleet to return from
Georges Bank are exciting public events.

Massachusetts has a tradition of looking forward and of thinking
about future programs, policies, and directions. The Commonwealth was
first in the nation to pass legislation to protect irreplaceable
coastal and inland wetlands. The establishment of local conservation



commissions served as a model for the rest of the nation. The State
was first in establishing a series of town forests. Our rich and varied
past supports this quality of thinking. The Massachusetts CZM Program
seeks to establish a broad vision for the future of our coastal areas
"for this and succeeding generations.”" However, uses and values con-
flict in the coastal zone. Quite often differing activities demand the
same resources, the same scarce or fragile piece of land and water. It
is impossible to meet the needs of all of the conflicting demands for
uses and activities along the coast in a finite area. The policies and
proposals in this document attempt to resolve conflicts where possible,
and to establish values and priorities for coastal areas and resources
to help mitigate conficts in the future.

Solutions to issues and problems of erosion, flooding, dredging,
sewage treatment, protection of critical environmental areas and re—
sources, transportation, economic development, port redevelopment, har-
bor management, marine development, air and water quality planning, im-
proved recreation facilities and access and energy facilities siting,
—— all call for a broader perspective, a regional or state perspective.
The Massachusetts Gffice of Coastal Zone Management in the Executive
Office of Environmental Affairs attempts to provide a regional or state-
wide perspective on issues and problems that transcend town boundaries.
Massachusetts CZM will not interfere with traditional decision making
important only to a single locale.

Over the long run, the CZM program will protect our coastline's
natural riches and insure for all the residents of the Commonwealth
that the environmental and economic value of the Massachusetts Coastal
Zone will be sustained, and even enhanced.

THE MASSACHUSETTS COAST

The Massachusetts coast winds and meanders over an incredible 1,200
miles of rocky shore, sand beach, productive estuaries, fragile salt
marshes, massive urban harbors, smaller town harbors and marinas, wide
open spaces, tidal flats, and dozens of islands. It is one of the
longest state ccasts in the country — longer even than that of Califor-
nia.

For over 350 years, the Massachusetts coast has offered protective
shelter, natural ports, and a means of commercial livelihood for gener-
ations of Americans new and old. Much of the history and evolution of
the United States emanates from Massachusetts' ports of call —— Newbury-
port, Ipswich, Salem, Boston, Plymouth, Provincetown, New Bedford, Fair -
haven, Fall River, Edgartown, and Nantucket.

Massachusetts' coastal traditions and values live on. Many of our
people still live by the sea, work by the sea, and recreate by the sea.
Some 407% of the State's population lives in Massachusetts coastal com-
munities,; an area comprising less than a quarter of the land mass of
the Commonwealth. More than half of all current development in the
State occurs in the coastal zone. Many suburban and rural coastal



communities have experienced two-fold, three-fold, and in some cases
four-fold increases in population over the past ten years. This is
egpecially true for the south shore suburban communities and some of the
tovns on Cape Cod. Simultaneously, the former nerve centers of Massa-
chusetts' life, our urban ports, have experienced declining populations
and revenues. Boston, Salem, New Bedford and Fall River fall into this
category.

The coast supports facilities and industries important to the eco-
nony of the entire state. Three-fourths of all energy supplies enter
Massachusetts through an urban port. Eighty percent of all electric
power generating plants in the state are located along the coast. Tour-
ism is a $1.2 billion industry in Massachusetts. More than half of this
income is generated through tourism in coastal areas. Commercial fish-
ing, including fresh and frozen fish processing, and supporting trans-
portation and marketing services, is a multi-million dollar industry.

Much of the growth and development in the Commonwealth since World
War II has been unplanned and uncoordinated. The implications of this
process are just beginning to surface.

Over the 20 year period, 1951-1971, 39% of the crop land and 26% of
the pasture land in a coastal strip about a half mile wide, has been
lost to other uses. The amount of land used for housing, commerce, and
industry has increased 34%. Land consumed by transportation facilities
has increased by 27Z.

The long term implications of this growth pattern have come to
haunt many coastal communities. For example:

- Boston's handsome urban waterfront was forgotten when the cen-
tral artery cut the harbor off from the city in the mid-1950's.

~ Many suburban coastal communities have found themselves in the
seemingly endless cycle of accommodating new housing development, which
in turn created new demands on municipal services such as schools, fire
protection, police, water, sewer services, and road maintenance. Devel-
opments were often poorly planned, and valuable open space lost.

- Valuable wetlands were filled, shellfish flats polluted, and
critical coastal areas lost; homes were built in hazardous flood promne
and erosion prone areas along the coast, such as on barrier beaches.

- Many Massachusetts communities began to feel the impacts from
developments in neighboring communities. Regional problems took on new
importance.

THE NATIONAL COASTAL ZONE PROGRAM

The Massachusetts Coastal Zone Management Program has been devel-
oped in the context of a national effort to improve management of the
nation's coastal resources. More than half of the nation's population



lives in the counties bordering the oceans and the Great Lakes. The
31 coastal and Great Lakes states contain more than 75% of the U.S.
population, Commerce, jobs, recreation, climate, and a coastal
aesthetic are among the reasons coastal areas are such people magnets,
Large population aggregations often create additional problems.

Three national studies conducted during the mid-1960's-1970's
(The National Pollution Study, 1969; The National Estuary Study,
1970; and Qur Nation and the Sea, a report from the Federal Commission
on Marine Science, Engineering and Resources) convinced Congress that
coastal areas were in immediate danger and need. Pressures from pop-
ulation growth, water pollution, and large scale unplanned develop-
ment were damaging ecosystems and resources important for the natural
protection of the coast, for maintaining future water quality and
supplies, and essential for protecting productive ecosystems as a
part of the ocean food cahin. Our Nation and the Sea had stated,
"The key to more effective use of our coastline is the intreduction
of a management system permitting conscious and informed choices
among developed alternatives... for this productive region in order
to ensure both its enjoyment and sound utilization.”

In 1972, Congress passed the Coastal Zone Management Act (CZMA),
which offered coastal states an opportunity to develop comprehensive
land and water use management programs. All but one of the 34 states
and territories eligible for the voluntary CZM program have requested
CZM program assistance.

The language of the Coastal Zone Management Act is quite explicit.
Congress declared it to be the national poliey, "To preserve, protect,
develop, and when possible to restore or enhance the resources of the
nation's coastal zone for this and succeeding generations..." Ulti-
mately, Congress passed CZM legislation to help states develop and
implement "management programs to achieve wise use of land and water
resources of the coastal zone giving full consideration to ecological,
cultural, historic and aesthetic values as well as to needs for
economic development."

Like all coastal states, Massachusetts was allowed three years
of funding to develop a CZM plan.. Once a plan is reviewed by local
citizens and officials, members of the legislature, and state and
federal agencies, it is submitted by the Governor to the Secretary
of the U.S. Department of Commerce for approval. Massachusetts will
then receive annual federal grants to implement the plan.

In preparing its plan, the Massachusetts Coastal Zone Management
Program addressed the requirements of the Coastal Zone Management Act
of 1972, as amended in 1976. Key elements of the Massachusetts
program include:

— an identification of the boundary of the coastal zone - how
far inland and seaward does the area to be managed extend.

-~ a definition of land and water uses within the coastal zone
which have a direct and significant impact on coastal waters.



- an identification of the means by which the state proposes
to control those land and water uses having a direct and significant
impact on coastal waters.

— an inventory and designation of critical areas within the

coastal zone requiring special management for development or conser-
vation.

- establishing priorities for uses in particular areas, includ-
ing specifically those uses of lowest priority.

- a description of the organizational structure proposed to
implement the management program including the responsibilities and
interrelationships of local, regional, and state agencies in the
management process.

CITIZEN VALUES

Many of the values, priorities and policies in this management
plan were developed with the help of hundreds of citizens and offi-
cials. In its earliest days, Massachusetts CZM made a commitment to
involve as many citizens as possible in the development of the
coastal zone management program. An open participatory process was
the one way of assuring the development of a management program that
would meet immediate and long term needs, grow from the demands of
citizens and communities, and would have support from all levels of
government.

The Governor established a Task Force on Coastal Resources to
serve as CZM's first level of public participation. The Task Force, a
group of 42 volunteers representing the legislature, all levels of
government, and major user groups in the coastal zone, served as CZM's
Board of Advisors. OSeveral series of regional public meetings were
held to discuss CZM activities and learn of local concerns. All totaled,
CZM staff members have met with over 2000 citizens and officials in
open public meetings. As a result of needs expressed at public meet-
ings, a series of regional Citizen Advisory Committees (CAC) were
formed. CAC members, representing coastal communities and interests,
worked month-by-month over the past year to ensure that CZM policies
meet the needs of sub-areas of the coast. CZM conducted a public
opinion survey of 1000 randomly selected coastal residents to further
ascertain the needs and desires of coastal citizens. A series of
questionnaires were prepared to help local officials and CAC members
set priorities on subjects such as erosion problems, recreation needs,
and alternative management systems. In many cases, CZM advisory com-
mittee members sat on local growth policy committees, emnsuring a two-
way flow of communication between the two groups. Finally, Massachu-
setts CZM conducted an active public information program to inform
thousands of citizens on CZM issues and progress. Newsletters,



publications, slide programs, films and newspapers stories were among
the materials prepared for public disseminationm.

GOVERNOR'S TASK FORCE

The Governor's Task Force established a series of goals which
guided Task Force activities and the long term CZM planning effort.
Many of the ideas in this plan developed from these goals and from CZM
work products directed by the Task Force. These goals are:

- to develop a coastal zone management program wWhich builds upon
the Commonwealth's strong tradition of local government, but which also
allows the state to make decisions on matters with far-reaching impacts
on the coastal zone, or on the state as a whole.

- to encourage commercial, industrial, port, and energy facility
developments which are required to meet the Commonwealth's social and
economic needs, and to locate such development in the areas which can
best absorb those activities without damaging the coastal environment or
conflicting with neighboring activities.

— to improve public access to coastal land and waters which are
important for recreation and leisure activity, and to provide better
opportunities for those people now restricted or prevented from enjoying
the recreational use of coastal lands and waters.

- to protect coastal land, water, and living resources of major
significance from pollution and over-use, and to preserve from develop-
ment areas of natural productivity and areas prone to damage from floods
and hurricanes.

~ to protect and preserve areas of valued coastal scenic character,
especially those areas providing clear unobstructed views of coastal
lands and waters.

- to encourage economic revitalization of urban coastal waterfronts
through siting of facilities, redeveloping and restoring ports, and im-
proving physical and visual access to urban waterfronts.

- to protect coastal water supply, coastal water quality, and
coastal air quality as plans evolve for future growth and development.

- to insure a program that meets local needs by placing emphasis on
citizen and community participation in the evolution of a CZM plan and
management system.

- to begin to plan for the potential on-shore and near-shore as-
pects of Outer Continental Shelf (0CS) oil and gas development as a part
of the Commonwealth's CZM program.

~ to encourage orderly growth in developing areas, and to encourage
revitalization and new growth in urban areas with growth potential.



— to develop a management system sensitive to the Commonwealth's
fragile natural resources, and recognizing future economic, social,
environmental, aesthetic, and historic needs. The management system
gshould provide for a careful review of developments of regional impor-
tance, and provide mechanisms to guide future growth and development.

These goals are generally consistent with the long-term growth
policies established by individual local growth policy committees, the
Legislature through the Wetmore Commission, and the Commonwealth's long
term growth and development needs established by Governor Michael S.
Dukakis.

Each of these groups seek economic revitalization for the Common-
wealth. However, they recognize the need to develop around existing
institutional infrastructures such as waste treatment and transporta-—
tion facilities. They understand the need to slow urban and suburban
sprawl and the concommitant need to protect remaining farm and pasture
land from development. A consensus to develop future recreational
opportunities close to population centers has developed. Overall, the
benefits of planned economic development have been accepted by the Com-
monwealth. The Task Force's goals respond to this trend.

CZM SURVEY

Task Force goals parallel many citizen goals as established through
the CZM public opinion survey.

CZM was told in its public opinion survey that people who live in
the coastal zone enjoy where they live. Massachusetts' traditional sea-
faring character is an important factor in their enjoyment of the
Massachusetts coast. Eighty~three percent of the people surveyed ex-
pressed "character" to be a very important or somewhat important part
of their enjoyment of the coast. This parallels the Task Force's goals
of protecting and preserving areas of valued coastal character.

Citizens who live in the coastal zone are generally optimistic
about their area. Thirty-five percent of those sampled said their area
will "improve" (assumed to mean quality of life and economic well being)
over the next five years, while 327 thought their area would remain the
same.

Citizens expressed concern over natural problems like erosion and
occasional flooding. Many more have concern over the siting of major
industrial developments like power plants, refineries, and other energy
related facilities. Consistent with the Task Force's goals, the great
majority of people lock to a combination of state and local authority
to deal with the siting of major developments, and the resolution of
some problems caused by natural forces.

When asked to order four potential coastal uses, citizens chose
open space/conservation first, recreational facilities second, housing

third, and industrial/commercial activities fourth.

The pattern held true when we asked how federal financial resources
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should be allocated in dealing with coastal issues. TIn the rank order-
ing, improved water quality came up first, beach and recreational Im-
provements second, housing development third, and attracting commerce
and industry fourth. Task Force goals on improving recreational facili-
ties, maintaining coastal character, and maintaining coastal water
quality, are supported by these survey results.

When choosing among six industrial/commercial uses, commercial
fishing and fish processing, small shops and restaurants, and tourist
accommodations, were chosen above electric power plants, heavy manufac-
turing and shopping centers.

Housing is a desired coastal use, but so is improved access to the
.shoreline for active and passive recreation. Citizens were generally
in favor of opening up the entire shoreline between high and low tide
to public use. Some 49% felt that '"lateral rights of access' should
exist, while some 30% were opposed to the idea. This response supports
the Task Force's notion of improving access.

A majority of residents went to the beach last year (76%Z), and
more than half went boating at least once.

Overall, the survey results support a future coastal image where
people have opportunities for passive and active recreational pursuits,
where the quality of life is high, where traditional wvalues and activi-
" ties can exist, and where, with careful planning and forethought, future
growth and development can be accommodated.

CITIZEN ADVISORY COMMITTEES

CZM established a series of Citizen Advisory Committees (CAC) to
meet the need of having an on-going, regular group of local-regional
participants to evaluate, guide, and at times prepare parts of the CIZIM
Preview. The CAC's served as a final check on the values and perspec-—
tives underlying Massachusetts CZM. The CAC's met on a regular basis
and had a major role in the value and priority setting evidenced in the
regional chapter of this plan which is now under preparation. CAC mem-
bership included an appointee of the mayor or board of selectmen and
representatives of the major user—interest groups in the area.

The seven Advisory Committees verified and updated maps and other
planning documents, helped in setting local priorities and needs, and
are helping to apply broad policies to regional areas. CAC members
were responsible for making sure CZM meets the needs of their region of
the coast.

PAST PLANNING AND COASTAL ZONE MANAGEMENT

The CZM staff was determined to draw upon all existing resources
in its planning and participation activities. Early in the program's
development, CZM staff planners visited and collected reports and docu-
ments pertinent to coastal zone management from individual town halls,
regional planning agencies, universities, state agencies, interstate
agencies, and federal agencies. Much time was spent synthesizing and
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correlating this information. The process enabled CZM to view issues
comprehensively, to know what information existed, and to know what
information and data would have to be collected.

One of the most important of these resources proved to be the New
England River Basin Commission's-Southeastern New England Study (SENE).
SENE had established recommendations for growth and development for
much of Southeastern Massachusetts and Rhode Island in a 3-1/2 year
planning program. The SENE project had included wide public involve-
ment and served as an introductory guide to citizen and community
desires. Some 50% of Massachusetts CZM's initial planning data came
from SENE, saving the Commonwealth much time and expense.

After reviewing the SENE study, the Task Force directed the CZM
staff to study past development trends, alternative means of guiding
growth and development, and to evaluate the efficacy of using existing
state and local laws to deal with problems and issues in coastal areas.
The Task Force was interested in maximizing public investments, pro-
tecting fragile resources, preserving the coastal feel and tradition
important to residents and tourists alike, and ways to make develop-
mental opportunities more efficient and assured.

THE MANAGEMENT SYSTEM

After careful analysis, CZM has concluded that state and local
governments have the basic administrative, legal, and institutional
means available to do much of what is necessary to apply CZM policies
and to manage future coastal activities and development. Recognizing
that Massachusetts has both strong state govermment and strong local
govermment, what is needed is a new era of mutual support and coopera-
tion between these two levels of govermment, and the development com-
munity which has had such a large say in the siting, scale and density
of developments.

CZM has developed a management program which offers technical
assistance to communities, provides for federal consistency with CZM
policies, and above all, sets a high priority on placing the state's
regulatory and management programs in order and making them work in a
more assured, timely and consistent manner.

Considerations in the Design of a Management System

In developing the management program three criteria had to be met.
First, coastal zone management had to be built upon an existing manage-
ment, regulatory and administrative framework. It had to be responsive
to new programs in the envirommental, economic development and land use
fields. It had to synchronize with developing state programs and fit
in with the state's legislative and political history. If CZM's manage-
ment approach were inconsistent with state history and the times, no
matter how inventive or virtuous the system might be, the ability to
implement the management program would be weak, and, quite possibly
fail.
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While simplistic, the second criteria called for development of a
management system that would be both useful and used. This criteria
addressed the mechanics of the system: under what institutional struc-
ture and management, and with what training and materials, will a man-
agement system be used to implement a body of policy?

Finally, the management program had to improve existing procedures
and offer strong incentives for long term acceptance. CZM would have to
be sufficiently resilient and institutionalized to survive the tenure of
any single person or administration, to meet this final criteria.

The management system described throughout this plan meets all
three criteria. Of equal importance, there is enough flexibility in the
CZM program to accommodate additional legislation or authority should it
pProve necessary over time.

A Management System that Fits within the Times in Massachusetts

During the 1960's and early 1970's, Massachusetts led much of the
rest of the nation in passing envirommental legislation. Legislation
protecting and restricting dinland and coastal wetlands was improved; the
establishment of Scenic Rivers and Highways became possible; and much
more. However, the pace with which this legislation was enacted made it
practically impossible for the executive branch to keep pace with sound,
efficient management of newly enacted programs. Often, appropriations
to implement the programs lagged behind the enabling legislation. Man-
agement of these programs, up to recent times was fragmented, uncoordi-
nated, and in some instances, seemingly non-existent.

However, in 1975, the reorganization of the states' envirommental
programs into the Executive Office of Environmental Affairs became law.
Reorganization placed environmental regulatory, environmental management
and other land use and water use programs under a single administrative
director, the Secretary of Envirommental Affairs. (The National Council
on State Govermments has called the reorganized Massachusetts environ-
mental agency one of the top two environmental agencies in the country.)
Reorganization provided the administrative structure to bring coordina-
tion and efficiency to environmental programs.

The Secretary of Environmental Affairs was given broad ranging
responsibilities for setting environmental policy, and for ensuring con-
sistency with all EOEA departments. The Secretary of Environmental
Affairs placed management reform and improvement as the first goal of
reorganization. As with any business merger, it takes several years to
implement a reorganization completely. The State's recent economic dif-
ficulties added even more time to the implementation time schedule.

In developing a coastal zone management program, the Secretary had
an opportunity to put reorganization to the test. Here was a program
that needed to draw upon Enviromnmental Affairs as a reorganized agency
with expanded responsibilities, which would utilize and improve the man-—
agement of new and existing programs, and had the backing of federal
financing to help the state overcome its economic-management problems.
Through the CZM program, the Secretary of Environmental Affairs has begun
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to integrate and coordinate the many areas of statutory responsibility
of the agency.

Sometimes referred to as '"metworking,” the coastal zone management
program represents the next step in the state"s evolving effort at in-
stituting better management. The CZM program represents a deliberate
systematic effort to bring all state envirommental legislative authority
to bear on a specific region of the state —— the coastal zone. Under
coastal zone management, the Commonwealth will assess the impact of pro-
posed activities in the coastal zone, encourage those activities that
are consistent with coastal zone policies, and discourage or prohibit
those that are inconsistent. The policies presented in this plan state
publicly the Commonwealth's needs, desires, goals, and priorities for
activities and uses in the coastal zone.

A Management System that is Useful and Used

A management system must represent more than ideals. It must draw
upon the strengths of govermment, the wisdom of the citizenry, and use
existing legal and institutional tools. In Massachusetts, we have both
strong state government and strong local government. Recognizing this
fact, and building upon it, is a prerequisite of a useful and used man-
agement system.

The Southeast New England (SENE) Study stated, 'Municipalities
should continue to make the bulk of land use decisions because they are
of local significance, for those development decisions which because of
their size or effect on certain critical resources will affect more than
one community, a regional or state perspective will be needed.” CZM
agrees with this conclusion,

Recognizing the strength of home rule, CZM will not dictate to
communities. Rather, under CZM, the state will play a more effective
"resource role" to communities providing information, technical assis-
tance, and specialized personnel when needed, on the local level. The
state's role vis—a-vis certain developments of regional impact, includ-
ing energy facilities, solid awvaste and sewage treatment plants, and new
transportation systems, is clarified in this plan. With additiomal
funding from CZM, improved administration of existing laws can be ex-
pected.

State funded resource personnel will be available upon request to
assist local units of govermment to respond quickly, reasonably, and in
a more informed manner to local permit approvals. If desired, CZM will
prepare a series of model land use by-laws which communities may choose
to adopt to improve conditions in the locale.

These ideas came from Citizen Advisory Committee members and other
interested citizens and officials CZM has worked with over the past two
and one-half years. Similarly, citizens were suspicious of creating a
new, potentially cumbersome, expansive bureaucracy at either the state
or regional level. There.was little public support for regiomal govern-
ment. In general, citizens expressed concern about the day-to-day
management of existing state programs. 'Put your own house in order
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first,'" CZM was told, "before you begin looking for new authority."
Improvement of the state's management system became the highest prior—
ity of CZM. There would be no new layers of bureaucracy.

Changes have already begun. For example, the Department of Envi-
ronmental Quality Engineering has undergone an internal reorganization
which will help CZM to reach many of its goals. Some regulatory laws
will be administered from regional offices, allowing state laws to bet-
ter meet regional and local needs. A comprehensive permit tracking
program will help to keep the state to a known time schedule. A com-
prehensive permit application form will simplify permit application
procedures. Overall, these changes will help to streamline and unify
the Commonwealth's enviromnmental regulatory programs, and to: reduce the
amount of time necessary to receive state environmental decisions on
projects. This will all be accomplished without any loss in the depth
or quality of state analysis in permit approvals.

Finally, to be a used and useful management system, planning and
policy materials like maps, data, and guidelines for implementing policy
must be widely accessible to officials at all levels of govermment and
any interested parties. Copies of the CZM map atlas and plan are in
every coastal town hall, every coastal library, and the offices of
regional, federal and interstate agencies. CZM materials were designed
to be used. Almost a thousand citizens and citizen groups — including
real estate, commercial, environmental and civic interests — have copies
as well,

A Management System that Survives the Tenure of State Administration

Any management program must be fully institutionalized in the daily
operations of govermment and be an integrated part of public policy
decision making if it is to remain viable over time. New programs
associated with a single person, staff or administration will often
disappear when key figures depart government. The policies of coastal
zone management are now being integrated into the on-going programs
within the agencies and departments of Environmental Affairs.

As described in fuller detail in the Coastal Policies Chapter and
the Management Chapter, CZM will utilize sewveral .different mechanisms
to ensure a desirable administrative structure. New regulations relat-
ing to the coastal activities of various agencies will be promulgated
by the Secretary of Environmental Affairs, and follow the formal public
procedures established by the Massachusetts Secretary of State. Once
promulgated, regulations tend to have a tenure far beyond the adminis-
tration which drafted them.

Federal CZM funds will be directed to existing agencies with
coastal management responsibilities under the CZM plan, which are now
understaffed, underfunded or unfunded. The Coastal Wetlands Restriction
program represents one of the many regulatory and management programs in
need of funds or staffing. These CZM funded personnel, applying CZM
policies on a daily basis, will ensure CZM longevity and integration
into state government. CZM funding will facilitate better, more com-—
prehensive, and timely decision—making by state government in coastal
areas.
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CZM action grants and technical assistance for coastal communities
will improve the ability of communities to implement positive coastal
developments and enable a constituency of committed and informed local
coastal zone decision-makers to develop.

To initiate implementation of the CZM Plan, memoranda of under-
standing have been signed between the Secretary of Envirommental Affairs
and the five EOEA departments, and between the Secretary and the Energy
Facilities Siting Council.

To further establish coastal zone management in Massachusetts, the
Governor will formally endorse the CZM program as state policy. The
Secretary of Envirommental Affairs will adopt the plan as a part of the
formal policy and regulations of Envirommental Affairs,

Coastal Zone Management described throughout the plan has been de-
signed to be a viable and practical system. It improves the administra-
tion and operations of existing state programs, responds to the needs
and desires of users of the coastal zone, and will endure over time.

To be truly effective, CZM improvements will require a new era of
cooperation and communication among local state and federal government,
and the many interests and users of the Massachusetts coast. It is
only through this symbiotic relationship that govermment can effectively
guide growth and development into those areas able to sustain develop-
ment and to protect and conserve critical envirommental resources.
Furthermore, Massachusetts coastal zone management recognizes the need
for openness and dialogue when conflicts arise.

THE MASSACHUSETTS CZM PLAN

Each chapter of the Massachusetts Coastal Zone Management plan has
a distinct purpose. Chapter IT contains a description of the landward
and seaward boundaries of the Massachusetts coastal zoned and a summary
of how the CZM policies apply to the areas and activities within these
boundaries.

Chapter III contains a series of sections presenting long-term
state coastal policies on the resources of the coastal zone — the marine
environment, visual access and quality, and coastal hazards; and the
primary uses of the coastal zone — port and harbor development, recrea-
tion and physical access, and energy related uses of the coastal zone.
These statements of state policy will guide state programs and activi-
ties in coastal areas. The policies in Chapter III are broad and not
agplied to specific geographic areas. Under the federal CZM Act of
1972, federal activities must be brought into compliance with these
policies as well. This section of the plan describes how the state will
exert its expanded influence over federal activities in the state's
coastal zone. Specific policies, implementation measures, and incen-
tives are found at the end of each section. A discussion on guiding
development through public investment concludes the chapter.
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Chapter IV of the plan is on Management, and includes an in-depth
analysis of coastal zone management under existing institutional and
administrative structures. Aside from describing relevant authorities,
this chapter deals with the central issue of how to implement broad
coastal policies in moving from planning to action.

In Chapter V, the policies presented in Chapter III are applied to
ten regions of the coast. The regions include: Cape Ann-Ipswich Bay;
Lower North Shore, Greater Boston Harbor; South Shore; Plymouth Bay;
Buzzard's Bay; Mount Hope Bay; Cape Cod; Martha's Vineyard; and Nan-
tucket. This part of the plan is site specific in the application of
policies, and represents intense labor by Citizen Advisory Committee
members working with CZM staff and local officials. The CAC's have
done a substantial amount of work in establishing use and activity pri-
orities for their communities and in applying CZM policies to each
respective region. Each regional chapter contains a description of the
character of the region; citizen perceptions based on the insights of
CAC members, local growth policy statements, and the CZM public opinion
survey; CZM policy applications to the region; and a map commentary and
series of maps.

Four appendices dealing with legal documents, federal participa-
tion, public participation, and coordination with existing plans are
also included in the plan. One other appendix, Legal Authorities
for the Implementation of the Massachusetts CZM Program, 1s
available on request.
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Policy (1)

Poliecy (2)

Policy (3)

Policy (4)

Policy (5)

Policy (6)

Folicy (D

MASSACHUSETTS CZM POLICIES

MARINE ENVIRONMENT

Conserve ecologically significant resource areas (salt
marshes, shellfish beds, dunes, beaches, barrier beaches,
and salt ponds) for their contributions to marine produc-
tivity and wvalue as natural habitats.

Protect complexes of marine resource areas of unique pro-
ductivity (Areas for Preservation or Restoration (APRs));
ensure that activities in or impacting such complexes are
designed and carried out to minimize adverse effects on
marine productivity, habitat values, water quality, and
storm buffering of the entire complex.

Support attaimment of the national water quality goals for
all waters of the coastal zone through coordination with
existing water quality planning and management agencies;
ensure that water bodies within Areas for Preservation or
Restoration are given priority for achievement and, where
consistent with federal and state law, maintenance of the
highest level of water quality; and ensure that all activid
ties endorsed by CZM in its policies are consistent with
federal and state effluent limitations and water quality
standards.

Condition construction in water bodies and contiguous land
areas to minimize interference with water circulation and
sediment transport and to preserve water quality and marine

productivity.

Ensure that dredging and disposal of dredged material mini-
mize adverse effects on marine productivity.

Accommodate off-shore sand and gravel mining needs in areask
and in ways that will not adversely affect marine resources]
and navigation.

Encourage and assist commercial fisheries research and
development, restoration of fishery resources, the develop:
ment of extensive and intensive aquaculture, and anadromou
fish enhancement, initiated at local, state, and federal
levels.,
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[Policy (8)

Policy (9)

bolicy (10)

Policy (11)

Policy (12)

COASTAL HAZARDS

Discourage further growth and development in hazardous area

and preserve natural buffers throughout the coastal zone.

a. Restrict new development in identified V and E zones
and in barrier beach, sandy beach, primary dune, and
salt marsh Significant Resource Areas to the permitted
uses defined under Policy 1, Marine Environment sec-
tion.

b. Condition new development in contiguous upland areas
within a zone extending landward to 100 feet inland of
the limit of the 100 year flood, especially within
designated Areas for Preservation and Restoration, to
ensure that existing hazards are not exacerbated and
that the proposed uses of activities are appropriate in

light of the risks of damage.

c. Ensure that development proposed to be located in inter

tidal areas or offshore in coastal water bodies will
not exacerbate existing erosion or flooding hazards in
adjacent or downcoast areas.

d. Encourage and support local floodplain zoning and other

management of hazardous areas in all coastal towns.

Ensure that state and federally funded public works pro-

jects proposed for location within the 100 year coastal
floodplain will:

a. not exacerbate existing hazards or damage natural buf-
fers,

b. be reasonably safe from flood and erosion related dam-
age, and

c. not promote growth and development in damage prome or
buffer areas, especially in undeveloped areas of APR's.

Acquire undeveloped hazard prone areas for conservation or

recreation use.

Provide funding and technical assistance for the restora-

tion and stabilization of foreshore and shore areas in

hazardous zones using non-structural measures.

a. Implement federal or state structural solutions to pro-
tect property and lives only when there will be wide-
spread public benefits and minimal adverse environ-
mental effects.
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Policy (13)

Policy (14)

Policy (15)

Policy (16)

Policy (17)

Policy (18)

Policy (19)

Policy (20)

\

b. Approve permits for private flood or erosion control
projects only when it has been determined that there
will be no adverse effects on adjacent properties or
down coast areas.

VISUAL ENVIRONMENT

Encourage incorporation of visual concerns into the early

stages of the planning and design of all facilities pro-

posed for sitting in the coastal zone. Use existing re-
view processes to ensure that publicly funded development
minimizes adverse impacts on the visual environment.

Review developments proposed near designated or registered

historic districts or sites to ensure that federal and

state actions and private actions requiring a state per-

mit respect their preservation intent and minimize

potential adverse impacts, Encourage use of local zoning,

land use controls, and tax incentives to improve vigual

access and the compatibility of proposed development with

existing community character.

Expand visual access in urban areas and provide views of

coastally dependent activities with significant educa-

tional or interest value.

Encourage scenic river, scenic highway, and scenic road

designation in the coastal zome and support designation

of Areas for Preservation and Restoration as "Sign Free

Areas,"

~

PORTS AND HARBORS

Encourage maritime commerce and related development in

port areas. Prohibit preemptions of proposed maritime-

dependent industrial uses. Permit non-maritime depen-

dent industrial uses which do not represent an irrever-

gible commitment of sites and which do not preempt

foreseeable maritime-dependent industrial uses.

Promote the widest possible public benefit from port and

harbor and channel dredging and ensure such proposals are

consistent with marine environment policies.

Encourage, through technical and finaneial assistance,

the expansion of water-dependent uses in port areas and

developed harbors where the risks of damage to the marine

environment are minimal.

Encourage urban waterfront redevelopment and renewal in

developed harbors in order to link residential

J
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Policy

Policy

Policy

Policy

Policy

Policy

Policy

Policy

Policy

Policy

Policy

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

~\

neighborhoods and commercial downtown areas with physical
and visual access to the waterfront.

RECREATION

Improve public access to coastal recreation facilities,

and alleviate auto traffic and parking problems through
improvements in public transportation.

Link existing coastal recreation sites to each other or to

nearby coastal inland facilities via trails for bicyclists)

hikers and equestrians, and via rivers for boaters.

Increase capacity of existing recreation areas by facili-

tating multiple use of the sites and by improving manage-

ment, maintenance and public support facilities. Resolve

conflicting uses whenever possible rthrough improved

management rather than through exclusion of uses.

Provide technical assistance to developers of private re-

creational facilities and sites that increase public acces

to the shoreline.

Expand the physical size of existing state or local recre-

ation facilities in regions with a high need.

Acquire and develop new sites in conjunction with transpor-

tation improvements and at a scale compatible with the

social and environmental characteristics of the surrounding]
community(ies). Give highest priority to areas with a high

need and few remaining opportunities.

Review developments proposed near existing public recrea—

tion sites in order to encourage minimization of their

potential adverse impacts.

ENERGY

Maximize the use of existing oil terminals. For new oil

terminals, ensure that environmental impacts and effects

on port operations are appropriately considered.

Consider the siting of oil tank farms in areas outside the
coastal zone.

Weigh the envirommental and safety impacts of locating
proposed coastal gas facilities at alternative sites.

Consider alternative sites, including inland locations,
prior to siting electric generating facilities in the
coastal zone.

y
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Policy (32)

Policy (33)

Policy (34)

Policy (35)

Policy (36)

Policy (37)

Policy (38)

Consider alternative sites, including inland locations,
for refineries. For deepwater ports consider alternative
coastal sites to ensure that harm to the marine environ-
ment is minimized.

In exploiting indigenous or alternative sources of energy
(off-shore ¢0il and gas, coal, solar, wind, and tidal
power) and cff-shore mining minimize, to the extent
practicable, adverse impacts on the marine environment,
especially with respect to fisheries, water quality, and
wildlife, and on the recreational values of the coast.

GENERAL DEVELOPMENT
AND
PUBLIC INVESTMENT

All development must conform to existing state and federal
requirements governing sub-surface waste discharges, point
sources of air and water pollution, and protection of
inland wetlands.

Upgrade public infrastructure in existing developed areas,
assigning highest priority to infrastructure which meets
the needs of urban and community development centers.

Encourage the revitalization of existing development cen-
ters in the coastal zone by providing federal and state
financial support for residential, commercial, and indus-
trial redevelopment.

Encourage the adoption of local zoning and regulatory con-
trols which promote clustering of new development and en-
courage compatibility between future growth and public
infrastructure investments.

Encourage major developments conforming to CZM policies
and assist developers to reach such conformance.
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MASSACHUSETTS COASTAL ZONE POLICIES AND SUMMARY

This chapter summarizes the Massachusetts Coastal Program. It
begins by describing the coastal boundary and then proceeds inland
from the ocean, generally describing what types of development can
occur and the policies that apply in the coastal area. A summary map
in the back of this volume is keyed to the various areas described
below.

WHAT IS THE COASTAL ZONE?

The Massachusetts Coastal Zone includes the lands and waters within
the area defined by:

The seaward limit of the state's territorial

sea (i.e., 3 miles), extending from the Massachu-
setts-New Hampshire border south to the Massachu-
setts-Rhode Island border, and landward to 100

feet inland of a major road, rail, or other visible
right-of-way.

In order to encompass important sensitive resource areas, CZM
examined several lines which approximated the boundaries of natural
systems: coastal watersheds, coastal floodplains, the 50-foot
topographic elevation, coastal ecosystems, and the coastal "viewshed."
Although watersheds extended extraordinarily far inland, the other
boundaries clustered normally at a distance of approximately 1/2
mile from coastal water or salt marsh. Massachusetts CZM and parti-
cipating citizens chose an easily recognized road boundary which
approximates the inland edge of valuable natural coastal systems and
includes other land on which major activities could potentially impact
coastal resources. Roads were thus selected to delineate an adminis-
trative boundary that encompasses coastal biophysical processes.

The names of the roads from New Hampshire to Rhode Island are
listed in Appendix A. The coastal zone includes all islands, transi-
tional and intertidal areas, coastal wetlands and beaches. 1In
isolated instances, where the road boundary might exclude significant
resource areas, the boundary line departs from the road to encompass
them, Tidal rivers and adjacent uplands are included inland, at a
minimum, to the extent of vegetation affected by saline water.
Anadromous fish runs are included to the fresh water breeding area, if
such area is within a coastal town. Land owned by the federal govern-
ment is excluded by law from the coastal zone.

OVERVIEW OF WHAT CAN OCCUR IN THE COASTAL ZONE.

The Massachusetts Coastal Zone Management Program does not
include new laws or increase the present number of state or local
permits required for development activities., It is felt that current ..
laws and permit procedures provide adequate controls to carry out
priorities for uses of the coastal zone. Essentially, development
can occur where it occurs now, subject to the following:

a) maritime-dependent development is given priority over non-
maritime dependent development in designated ports,

26



b) general development is encouraged to locate in already
developed areas or areas contiguous to then,
c¢) development will be permitted if it meets certain conditions:

—-in all areas below mean high tide inecluding ocean sanctuaries;

-=-in all wetlands covered by the Wetlands Protectien and Inland
Wetlands Act;

--where soil cannot support sewage disposal systems and sewers
are not available; and

--near recreation sites or designated historical sites if the
development would have a negative impact.

d) development is restricted:

—-in the 30,000 + acres now restricted under the Wetlands
Restriction Act.

Development will be permitted in all other areas provided existing
state and local requirements are met. Energy facilities, for example,
will need to obtain approval from the Energy Facilities Siting Council.
Whether an area otherwise meeting the above conditions is used for
single family homes, high rise apartments, commerce or industry will
continue to be decided by local govermments. Although the program
points out other concerns associated with development pressures
present in the coastal zone - competition among land and water uses,
loss of community character and visual degradation - the state will use
a range of incentive devices rather than regulatory powers to address
them. General development is encouraged to locate in existing developed
areas and adjacent lands by using federal and state investment to pro-
vide sewer and transportation services. State sewering priorities
already follow this policy, and proposed transportation projects
will be reviewed for consistency with this policy.

OPEN OCEAN WATERS:

Open ocean waters include ocean waters other than éstuaries and
coastal embayments. The open ocean provides opportunities for the
harvest of living marine resources and mineral resources, recreation,
and water transportatiom.

Summary of Policies:
--Protect the open ocean environment from jmpacts caused by sand
and gravel mining, dredging and dredge disposal. (Policies 5,

6.) :

~-In exploiting offshore energy resources, minimize impacts on
the marine environment. (33)

High priority uses of the ocean are commercial fishing, shipping,
and water sports. Uses which are conditioned are dredging, dredged

spoil disposal, and mineral and energy resource extraction.

SIGNIFICANT RESOURCE AREAS*

There are three types of Significant Resource Areas (SRA's)

*See GAPC's area on Summary Map.
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that will be discussed: 1) Ecological which is divided into Re-
stricted Ecological and Conditioned Ecological, 2) Economic and
3) Recreation.

1. Significant Resource Areas: (Ecological)* These are natural
features whose roles in the environment are vital to the continued
health, productivity and functioning of coastal ecosystems and whose
values can be destroyed by physical alteration. They are barrier
beaches, dunes, beaches, saltmarshes, shellfish beds, salt ponds,
estuaries, embayments, and anadromous fish runs. 1In addition, land
100' inland of the 100 year floodplain which is subject to or serves
to buffer and dissipate the forces of flooding and/or erosion is in-
cluded. Currently these Significant ReSOurce Areas are divided into
two types:

la. Significant Resource Areas: (Restricted)* This refers to areas
already restricted pursuant to the Wetlands Restriction Act, cur-
rently about 30,000 acres, mostly saltmarshes, about 40% of the
state's coastal wetlands.

The policies for these SRA's are summarized as follows:

--Restrict construction in ecologically significant
resource areas or complexes of them to protect water
quality and their contribution to marine productivity
and value as coastal habitat. (Policies 1,2,4)

—-~Condition dredging of ecologically significant resource
areas to minimize impacts. (Policy 5)

—-Provide technical assistance and funding for environ-
mentally responsible projects in aquaculture, dredging.
(Policies 5, 7, 18)

High priority uses of these areas are limited to conservation, shell-
fish harvesting, outdoor recreation and other non-intense uses; per-
missible uses are underground energy transmission lines, and certain
other utility lines; maintenance of existing roads and boat channels,
and the construction of wharves, piers, boat shelters, floats and
catwalks. Maintenance dredging and the dredging of ship channels

in designated port areas is also permitted. All other uses are pro-
hibited or conditioned appropriately.

1b. - Significant Resource Areas: (Conditioned)* These areas are the
remainder of the natural features described as SRA's (Ecological)
‘which are not presently in the Wetlands Restriction Program. It is
the policy of the state to place many of these areas under the Re-~
striction Act in the future. This category alsc includes the land
100' inland of the 100 year floodplain. Until such time as Resriction
occurs, protection of these areas will continue to be provided by

*
See GAPC's area on the Summary Map.
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the Wetlands Protection Act and regulations thereunder.

It is important to note that, in the interim, no uses are pro-
hibited per se in these areas; rather they are conditioned to pro-
tect certain interests specified by the Wetlands Protection Act.
All uses are permitted provided that the following interests are
met as specified in the Wetlands Protection Act:

--protection of land containing shellfish;
--protection of fisheries;

-—prevention of pollution;

--storm damage prevention;

~—flood control;

——ground water supply;

--public or private water supply.

The authority to condition construction in such areas is vested in
local conservation commissions, under state guidelines. Supple-
mentary protection is afforded by the National Flood Insurance Pro-
gram administered through the U.S. Department of Housing and Urban
Development. CZM policies are oriented towards comnservation of these
areas and protection of natural buffers and the users of damage

prone areas.

The policies are summarized as follows:

——-Condition construction in ecologically signficant re-
source areas or complexes of them to protect water
quality and their contribution to marine productivity
and value as coastal habitat. (Policies 1, 2, 4)

——Condition dredging of ecologically significant resource
areas to minimize impacts. (Policy 5)

--Provide technical assistance and funding for environ-
mentally responsible projects in aquaculture, dredging.
(Policies 5, 7, lSX

--Protect significant resource areas important for their
storm buffering capabilities, and discourage new growth
and development in areas subject to tidal flooding and
coastal erosion. (Policies 8, 9, 10)

—-— Encourage the use on non-structural protection measures
and condition construction of erosion control structures
to mitigate adverse effects on downcoast areas. (Pol-
icies 11, 12)

—-Protect water quality, groundwater, fisheries, and shell-
fish. (Policy 1)

High priority uses for the marshes, salt ponds, beaches, barrier

beaches, shellfish beds, and dunes are the same as for natural Sig—
nificant Resource Areas (Restricted).
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In the remainder of the area between the signficant natural
features and 100' from the 100 year floodline, all uses are per-
mitted provided they do not significantly impact a wetland area.
Public works projects which encourage development in hazardous
areas are considered low priority, as are structural protection
measures, unless warranted by overriding public interests.

2. Significant Resource Areas: (Economic)* These are areas
where development is important to the economy of the region or
Commonwealth and where capabilities exist to support coastally
dependent development, e.g., ports, developed harbors, and urban
waterfronts. These significant resource areas are designated as high
priority areas for development of maritime-dependent and waterfront-
related uses. Policies advocate land and water development in order
to increase the use and growth of port and harbor facilities.

The policies are summarized as follows:

—-Deter preemption of maritime industrial uses in designated
ports and encourage the growth of maritime commerce.
(Policy 17)

—~Promote the use of developed harbors for recreational
boating and commercial fishing and support the redevelop-
ment of urban waterfront areas. (Policies 18, 19, 20)

High priority uses in designated ports are fishing operations,
maritime shipping and marine industry. Other uses are permitted
provided they do not conflict with these priority uses. Recreational
boating, tourist facilities, and water-related activities are consi-
dered priority uses in developed harbors. New dredging and filling
outside of these SRA's are low priorities.

3. Significant Resource Areas: (Recreationy* These areas are
recreational areas which are unique to the coastal zone such as
beaches, boat facilities, related trails, and campgrounds.

These significant resource areas are managed primarily through
government funding for maintenance improvements and acquisition.
However, CZM policies also focus on increasing non-auto coastal access,
Additionally, the policies presume a public right to recreation;
therefore, developments which jeopardize existing recreation shall
be reviewed under the Massachusetts Environmental Policy Act and
conditioned appropriately in order to minimze impacts. The policies
are summarized as follows:

——Improve the access to, and management of, existing
recreation facilities, particularly within areas of
high need. (Policies 21, 22, 23)

——Expand sites where opportunities exist and the resources
can tolerate increased use; purchase sites in areas of
high need. (Policies 25, 26)

*See Developed areas on Summary Map
**Gee Public Areas on Summary Map.
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—-Provide technical assistance to private recreation
developers who increase public access to the shoreline.
(Policy 24)

--Protect existing recreation sites from impacts or
proposed abutting developments. (Policy 27)

High priority use of these areas is recreation. Because
areas used for recreation are generally coincident with ecologically
significant areas, permissible uses are limited. Development
abutting public beaches will be required to minimize adverse
effects to these recreation sites.

AREAS SUBJECT TO DEVELOPMENT CONSTRAINTS*

These are areas with impermeable soils, steep slopes or bedrock
near the surface. Unless public sewers are provided to overcome
such constraints, the State Environmental Code constrains development
requiring sub-surface waste disposal, and uses will generally be
open space, recreation, and low density residential. The map summary
is generalized and when site specific tests are made the soil may be
found to support septic systems that will allow higher density. If
areas subject to development constraints are sewered, they can be

developed similarly to those areas described as the remainder of the
coastal zone.

REMAINDER OF THE COASTAL ZONE :**

The remaining areas on the summary map have soils suitable for
development or are currently developed and lie inland of the 100
year floodplain plus 100 feet. The state has certain limited interests
which may constrain uses in this area. The five most significant
are:

1) Accommodate Energy Facilities: Because certain types
of energy production, storage, and distribution facilities are
dependent on waterfront siting, mechanisms must be provided to
ensure that these uses can be accommodated. The Energy Facilities
Siting Council will be used to resolve conflicts as they arise.
The salient policies relating to these concerns are:

—-in considering alternative sites for energy facilities,
balance environmental and safety impacts, effects on
port operations and coastal dependency concerns with
energy supply needs and costs. (Policies 27, 28,

29, 30, 31, 32)

2) Protection of Beach Recreation and Historic Sites. Beach
recreation and historic sites or districts must be protected from
conflicts caused by adjacent uses or activities which would degrade
their quality. The Massachusetts Environmental Policy Act and the
Fedéral procedures for protection of historic districts will be the
principal management measures used to minimize such conflicts. The
relevant policies are:

#See Inland Development Constraints Areas on Summary Map.
#ASée Developed and Potential Developable Areas on Summary Map.
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--respect the preservation intent of lawfully designated
historic sites or districts. (Policy 14)

--review developments proposed near existing public
recreation sites in order to minimize potential adverse
impacts. (Policy 27)

3) Focus State Sewer and Road Projects into Developed or
Contiguous Areas: The state will encourage development in already
developed areas and adjacent lands by giving priority to funding
transportation and sewerage treatment facilities in these areas.

If an area receives these facilities, development can occur at any
density deemed appropriate by local governments providing existing
state laws are met. For example, this program does not constrain
local governments in determining if high rise apartments and hotels
or single family homes would be most appropriate.

Experience indicates that areas not receiving major infrastructure
investments will generally be developed at low densities (typically
four units per acre or less, light commercial or industrial uses,
open space, recreation, etc.) The prin¢ipal policy is:

~=Upgrade public infrastructure in existing developed
areas, assigning highest priority to infrastructure
which meets the needs of urban and community development
centers. (Policy 35)

4) Protect air and water quality in all parts of the coastal
zone: Activities which emit pollutants that significatnly affect
ambient air and water quality can cause significant impacts on coastal
waters regardless of their location.

The salient policy here is:

—-All development must conform to existing state and
Federal requirements governing subsurface waste
discharges, point sources of air and water pollution,
and protection of inland wetlands. (Policy 34)

5) Provide open space and recreation: The remaining enforceable
state concern in this area is the provision of open space and
recreation sites. The acquisition priorities are incorporated into
the coastal management program. For relevant policies see SRA
(Recreation).

These five interests are the enforceable policies for the
remaining part of the coastal zone. The resolution of issues such
as protecting community character, incompatibility of land uses,
and commercial or industrial zoning vs. residential zoning, will
remain the responsibility of local government.

A PROGRAM FOR THE FUTURE: AREAS FOR PRESERVATION OR RESTORATION

Following plan approval, the Coastal Zone Program proposes the
creation of Areas of Preservation or Restoration to be implemented
over the next several years.
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The most pristine natural Significant Resource Areas, or
combinations of several such areas, will be nominated and possibly
designated as Areas for Preservation or Restoration (APR), under author-
ity granted to the Secretary of Environmental Affairs (MGLA Chapter 21A).
Typically, these areas will form a complete natural system e.g.,
barrier beach, estuary and marsh. Recommendations for such
nominations are described in the Regional Chapters, Volume II.

In order for an area to be designated an APR, it must first
comprise several natural significant resources, and meet the
standards for designation described in Appendix A, (draft regulation
to be promulgated by the Secretary of Environmental Affairs).

The standards relate to the following:

Public Health

Quality of the Area

Productivity

Uniqueness of Area

Irreversibility of Impact

Imminence of threat to the Resource
Economic Benefits

Other supporting factors

)

Lo~ O P

APR designation will trigger comprehensive review under the
Massachusetts Environmental Policy Act of all activities, including
those which would elsewhere be categorically exempt from such
review; therefore, an environmental assessment form or impact
statement would be required.

The salient policies are summarized as follows:

~-APR's will already have their component SRA's protected as
discussed under policies for significant resource areas.
Thus, all previously mentioned policies apply.

~-Projects in APR's will, in most cases, be comprehensively
reviewed under the Massachusetts Environmental Policy
Act (MGLA Chapter 30).

~-New industrial pollutant discharges, filling, dredging
and dumping of dredged material or other spoil will
be prohibited except when the spoil can be used for
beach nourishment. (Policy 2)

~-Floodplain development will be conditioned similarly to
that in wetlands, and in some cases restricted, up to
the 100 year floodplain in order to ensure protection
of marine resources and water quality. (Policies 2, 8)

—-High priority will be given to wetlands restriction,
scenic river designations, sign free district designa-
tion and acquisition for passive recreation use.
(Policies 2, 16, 22)

--Any freshwater inland wetlands will also be restricted. (Policy 2)

--Sewering (including expansion of existing facilities) of

APR's will be discouraged except where it can be
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demonstrated that no previously undevelopable land
will be made developable, and unless there are current
water quality problems which jeopardize the marine
resources of the APR, (Policies 9, 34)

--No new energy facilities or sewage treatment plants or
outfalls will be permitted. (Policy 2)
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Vol 1 p. 3 "h. coastal embayments." g‘sé"*

1populations of
Line 5 add afygr ..''P s ol
"juvenile finfish, migratory an

and small animals."

shellfish," ﬁ
-migratory birds,

f

Vol. I p. 35 "d." second sentence should read:

are flooded by seasonal high and spring tides.

“These marshes

Vvol. I p. 35 |
add a sentence at the end of '"d':

"Other vegetation associated Wwith salt marshes are Distichlis
o spicata, Limonium carolinianum, and Salicornia spp. ]

Tt ©

oI unconsolidated material subject to wave, tidal, and coastal

storm action. Beaches extend from the mean low water line to
the duneline, beachgrass line or to the seaward edge of existing
man-made structures.

salt marsh:* high marshes are low-lying coastal wetlands char-
acterized by the presence of Spartina patens. These marshes
are flooded by seasonal high tides., Low saltwater marshes

are areas vegetated by Spartina alterniflora. This land is
submerged by normal tides,

shellfish beds:* areas of bottom which, in combination with other
environmental factors, favor the establishment and reproduction
of harvestable shellfish; blue mussel, oyster, quahog and soft
shell clams, bay scallops, sea clam, and ocean quahog. Bottom
areas with associated Zostera marina serve in places as bay
scallop nurseries.

salt ponds:* a shallow enclosed or semi-enclosed bay of saline water
formed as the result of glaciation or barrier beach formation at the
mouth of a shallow bay. Salt ponds are subject to fresh water in-
fluence from small streams emptying into the upper reaches of the
pond or springs along the periphery and/or in the pond itself.

Salt marsh vegetation usually forms a fringe around the pond.

estuary:* semi-enclosed body of water which has a free conmection
with the open sea within which sea water is measurably diluted with
fresh water derived from outflowing fresh water rivers. In most
instances, the landward extent of the mixing of fresh and salt

water is shown by the presence of salt water marshes which form along
the banks of the river.

coastal embayments:* marine waters that have a restricted opening
to the ocean due at least in part to the formation of a barrier
beach, Unlike estuaries or salt ponds there is very little fresh
water influence. Coastal embayments are shallow and may support
healthy stands of eel grass and populations of shellfish. Most
coastal embayments support well developed salt marsh systems.
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Vol T p. 36 "m. coastal viewpoints."

add at end of sentence:

"as well as resident and migratory wildlife."

AL e b dm ae e g~ e

(areas within the 100 year tidal flood zone that are subject to
storm wave impact).

erosion:* areas where there is a loss of land along the shoreline

caused either by natural forces or by the action of man. "Critical"

erosion is typically defined to mean erosion of shorefront property

that causes it to become unusable or imminently rendered unusable.,

Critical erosion is evidenced by a loss in significant recreatiomal

beach benefits, a significant loss in other public lands or facili-

ties, significant damage or destruction of private property, or sig-
nificant change in the morphology of conservation land.

areas of accretion: new land or shoals that are being formed along
the coast due to the deposition of silt and sand by the littoral

- drift.

coastal view points: high points or promentories which provide views
of shore lands, coastal waters, and activities occurring there.

individual sites of visual importance: includes man~made sites of
historic, archeological, architectural, or cultural value listed
on the National Register of Historic Places. In addition, matural
features designated as . SRA's are presumed to have inherent scenic
attributes important to the mnatural coastal landscape, and areas
designated as Port SRA's are presumed to have visual attributes
important for their interest and educational value.

port areas:* locations that include navigable channels of 20 foot
depth or more, lands abutting such channels which are available for
marine dependent or industrial use, and well-developed road and
rail links leading to major arterial and truck routes. Such loca-
tions are also served by public water supply and sewer treatment
systems capable of accommodating heavy industrial use and are sepa-
rated or remote from residential neighborhoods and commercial busi-
ness districts.

developed harbors: sheltered harbors and navigable channels which
provide mooring space, berths, slips, ramps, and docks serving a
region-wide boating public, commercial fishermen, ecruise boats,
ferries, or light marine industry. Such harbors may also present
unique opportunities for the fishing industry or for waterfront re-
newal and revitalization.
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g. other urban waterfronts: shoreline areas which do not presently con-
tain developed harbors but which are characterized by extremely
dense, urban residential neighborhoods or commercial development.

r. recreational beaches: suitable, sandy beaches with adequate access
which provide recreation opportunities for a region-wide public.

s. boating facilities: public ramps, moorings and marinas which provide
public access and opportunities for coastal boating and fishing.

t. coastal related recreation: trails, campgrounds, bike routes, etc.,
which provide access to the shoreline or are complementary to the
shoreline recreation because of their physical proximity or func-
tions.

Note: Those significant resource areas marked with an asterisk (%)
are Geographic Areas of Particular Concern as defined by the
Coastal Zone Management Act.
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MARINE ENVIRONMENT

SUMMARY OF FINDINGS

The marine environment is one of the most valuable natural re-
sources in Massachusetts. It provides a source of protein: finfish,
shellfish, crustaceans, and algae. Unlike oil or coal, marine re-
sources are renewable, provided stocks are well managed and habitats
are not destroyed.

The port of New Bedford is one of the largest fresh fish ports
on the east coast. Fish landed here is shipped west to market as far
as the Mississippi. Massachusetts lobsters are air-freighted to
California and to Europe. The southern waters of the state supply
almost 907 of the bay scallops consumed in New England.

The salt marsh complexes of our coast provide a nutrient source
upon which marine food chains may depend. Estuaries, salt ponds and
shallow coastal embayments also provide nutrients and energy for
marine life. These water bodies are areas of high primary productiv-
ity - the conversion by plants of solar energy to chemical energy -
and are valuable as spawning and nursery areas for finfish, shellfish,
and crustaceans.

Migratory birds, particularly waterfowl and shorebirds are also
greatly dependent upon the salt marshes, tidal flats, and protected
waters of Massachusetts for feeding and resting areas.

The salt marshes and barrier beaches of the state act as storm
buffers for the land behind them. These same barrier beaches, along
with sandy beaches, are prime recreation areas. The coastal waters of
the state are utilized not only for commercial fishing but for sport
fishing, recreational boating, and swimming as well. All of these
activities are dependent upon clean and productive waters; a degrada-
tion of water quality would restrict or lessen their availability and
attractiveness for these activities - activities upon which many
coastal communities rely for income and employment.

Man's activities can degrade or destroy the biological, buffering,
commercial and recreational qualities of the marine environment., If
the fishery resources of the coast are to be maintained for the bene-
fit of future generations, the coastal systems upon which they depend
must be protected. Dredging and filling of salt marshes and tidal
flats must continue to be halted or appropriately conditioned.

We must also guard against other adverse impacts on marine produc-
tivity: the chronic, sublethal effects upon marine organisms result-
ing from the discharge of hazardous substances into coastal waters,
the stress of overloading semi-enclosed water bodies with nutrients
from sewage treatment facilities, and in estuaries in particular,
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the disruption of natural cycling and energy transport patterns
through physical interference with natural water movements. Positive
steps toward conditioning these activities will also serve to pre-
serve and enhance the quality of our coastal waters upon which so much
recreational activity depends.

If habitat for waterfowl and shorebirds is to be preserved and if
the recreational and scenic attributes of the coast are to be kept for
future generations, restriction of activities in barrier beach systems
and other coastal environments will be necessary. If left intact,
these environments will naturally protect existing inland areas.

Positive, more active steps must be taken to enhance the produc-
tion of finfish, shelifish, crustaceans, and algae. Restoration of
anadromous fish runs, promotion of extensive and intensive aquaculture,
and improved shellfish management can increase the benefits accured by
man from the marine environment.

COASTAL ENVIRONMENTS, THEIR VALUE AND IMPORTANCE

In the following section, the various marine environments compris-
ing the Massachusetts coastal zone are discussed in terms of their
ecological significance. These environments are: salt marshes,
barrier beaches, estuaries, salt ponds/coastal embayments, open coastal
waters and rocky shores.

SALT MARSHES

The salt marsh may be divided into two major zones: the high and
low marsh. The high marsh, flooded during high tides and storms, is
dominated by salt tolerant grasses, primarily salt meadow cordgrass,
Spartina patems. Most of the organisms found in the high marsh belong
to terrestrial groups such as insects, spiders, small mammals, and
many birds which use it for nesting sites.

The high marsh acts as a landward buffer for the low marsh. Fresh
water drainage from uplands is slowed by the more inland vegetation
and absorbed by the sediment layers of the upland-high marsh border,
This aids in retaining the saline influence necessary to the mainten-
ance of the more seaward portion of the salt marsh.

The low marsh, flooded at each tide, is dominated by salt marsh
cordgrass, Spartina aglterniflora, and macroalgae such as rockweed may
be present. It is the low marsh which contributes the greatest amount
of organic matter to coastal waters. In association with S. alterniflora
are the micro~ and macro- scopic algae which live on the marsh bottom
and around the stems of the plants and which contribute to marsh pro-
ductivity.

The organisms associated with the low marsh are primarily marine.
They include polychaete worms, the filter feeding mussel, Modiolus
demissus, an important phosphate cycler, and snails. Fish and crabs
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enter the low marsh to feed at high tide, whereas birds and rodents
are predators when the tide recedes.

The salt marsh system acts as a physical buffer. The network of
roots and rhizomes binds large amounds of sediment together forming
a hardened peat layer with successive years of growth. The peat layer
is resistant tc erosion and helps to dissipate storm wave energy that
would otherwise strike low lying developed areas. (see Coastal
Hazards section)

Salt marshes play a vital role in the reproduction of organic matter
and nutrients and their release into estuaries and coastal waters. In
terms of organic output into other ecological systems, salt marshes
are among the most productive in the world. Salt marshes produce
30-50 tons of organic matter/hectare/year as compared to annual agri-
cultural plants which may produce 20-30 tons of organic matter/hectare/
year.l It is in the role of organic exporters that salt marshes reach
their greatest usefulnmess. At least 45% of salt marsh production is
removed by the tides.?

The production of organic matter begins with light energy falling
on the grasses of the open marsh. This energy, through photosynthesis,
is converted to orpganic products. At summer's end stems and leaves
of the marsh plants begin to die and break off. Incoming tides collect
this material, called detritus, and carry it back and forth across the
marsh. Eventually, the tides carry the detritus into estuaries and
salt ponds, and subsequently into coastal waters.

Throughout this transport, microbes break down the plant material
into smaller and smaller particles. Marine organisms ingest the
particles of detritus, digest the microbes, and egest the particles.
Once back in the water, the particles are recolonized by microbes, and
ingested again in a continuing recycling process until the detrital
particles are completely decomposed. These detrital particles are
food for deposit feeding organisms, which recieve their nutrition from
consuming the top sediment layers for detritus, microalgae, and bac-~
teria. The deposit feeders are in turn food for bottom feeding fishes
such as winter flounder, tomcod, and weakfish.3

Many species of economic importance depend upon this type of
coastal environment during all or part of their life cycles. For
example, adult winter flounder move into coves, bays, and estuaries
from January to April for spawning. Larvae, hatched from egg clusters
deposited on the bottom, are not very mobile and tend to stay in the
general spawning area where they are dependent on marsh related food
sources such as copepods, larval marine forms, and detritus. As the
juveniles increase in size, the range of food species increases to
molluscs, polychaetes, and euphausids which, like the lesser components
of the food chain,are dependent on the primary productivity of the
marsh.

As winter flounder get larger, they move out of the spawning and

nursery areas in the summer to nearshore waters or considerably off-
shore and return to these coastal areas to spawn in late winter to

45



7

early spring. During this movement they are available to species
higher up in the food chain including man, himself,%

BARRIER BEACHES

Barrier beaches are built by longshore transport of sand from
up-current beaches. Lying between barrier beaches and the original
shoreline are coastal embayments, estuary mouths or salt ponds, and
frequently associated with them are saltmarsh-tidal flat systems.

When unaltered by human activity and development, barrier beaches
are among the most dynamic of coastal environments, constantly being
reshaped by wind and wave forces and the effects of the slowly rising
sea level. Sand is brought to barrier beaches by the littoral drift
(currents parallel to the shore), washed up on the beach face, and
then transported via wind landward when dry. Beach grass traps the
sand and stabilizes dunes formed by wind transport. Dune sand can be
redistributed by wind cr overwash (the overtopping of the dunes by
sea water during storms) and may be deposited in backshore areas or
contribute to marsh development. Inlets may also be periodically
formed when storms breach the dunes. If unaltered by human activity,
inlets may eventually be closed by sand deposited by the littoral
current. Thus, the barrier beach systems may be constantly shifting
in shape and size.

Barrier beaches act as seaward buffers for the semi-enclosed water
bodies, marsh systems, and inland areas behind them, maintaining
necessary levels of salt-fresh water mixing and the transport and
deposition of bottom sediments. Barrier beach systems and the marsh-
flat systems usually associated with them are also extremely important
as nesting areas for terns, gulls and other species as well as migra-
tory stopover sites for many shorebirds. These shorebirds feed along
the exgosed flats and among the marsh grasses protected by the barrier
beach.

ESTUARIES

An estuary is a semi-enclosed coastal body of water which has a
free connection with the open sea and is thus strongly affected by
tidal action. Within the estuary sea water is mixed and measurably
diluted with fresh water. Estuarine systems may include other coastal
environments such as salt marshes, mud flats, eelgrass beds and/or
barrier beaches. The major estuaries in Massachusetts are shown on
the accompanying map.

Because of the shallowness of the water in estuaries, light pene-
trates throughout most of the water column and water temperatures are
warmer than in deeper, more open coastal water. Land runoff from fresh
water inflow and organic matter produced by salt marshes supply carbon,
nitrogen, and phosphorous compounds essential to marine productivity.

Estuaries also provide physical environments which support a
variety of habitats for all types of marine life. In general, most
estuarine bottoms consist of discrete areas of clay-silt, clay-silt
sand, and sand-rock substrate. These bottom types in combination with
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the availability of nutrients, the water velocity and salinity regime,
determine the distribution of organisms within the estuary. For each
habitat, the organisms living there have developed strategies for
survival.

The clay-silt bottom is located where weak currents exist, which
allow for the settling of fine substrate particles and organic matter,
The upper few centimeters of this bottom are easily moved as detritus
and broken fragments of seaweeds are continuously deposited.6 This
deposition makes clay-silt bottoms high in organic content.

The clayisilt community is composed primarily of deposit feeders.
Deposit feeders ingest particles of organic matter found in or on the
sediment layers of the bottom. Since currents are low here, organic
matter settles out, providing nutrition for a large number of deposit
feeders, Some of the most common organisms of this community are the
bivalves, Nucula proxima, the polychaete worm, Nephthys incisa, and
a variety of other polychaetes and amphipods.

Eelgrass establishes itself where the water velocity is low enough
to allow its root system to take hold and is usually associated with
clay silt bottoms. Benthic vegetation such as eelgrass stabilizes
sediments and reduces turbidity which would reduce light penetration.
This stabilization of sediments by eelgrass aids in enhancing
nutrient cycling within the estuary. Reduced current flow allows
for an oxygen-less (anaerobic) sediment layer in which microbial
degradation of chemical compounds takes place. The end products of
this degradation are made readily available for uptake by plants
and other marine organisms. These chemical reactions, since they
have taken place in anaerobic sediments, do not tax the dissolved
oxygen concentration of the estuary, which at times can be limiting to
biological activities.

Beds of eelgrass provide habitat for larval and juvenile fishes
and may also provide a surface for shellfish spat attachment, particu-
larly for the bay scallop. Sessile organisms, such as hydroids, may
also attach to eelgrass stalks and gather food from surrounding water.
Eelgrass plants die and decay each year, providing a vital source of
organic matter for consumption by deposit feeders, and for transport
throughout the estuarine system and into coastal waters.

Clay-silt bottoms when either exposed at low tide (intertidal) or
still covered with water at low tide (subtidal) comprise a mudflat.
The most common inhabitants of mudflats are the soft shell clam, Mya
arenaria, the clam worm, Neries spp., mud crabs and mud snails, and
seaweeds including sea lettuce, Ulva lactuca, and enteromorpha,
Enteromorpha intestinalis.

Substrates consisting predominately of clay rather than sand offer
more surface area for binding by organic matter. Therefore, clay-silt
bottoms act as chemical "sinks,' concentrating nutrients or chemicals
within the sediments.’ Certain seaweeds inhabitating clay-silt sub-
strates also may act as receptors for much of the chemical, or nutrient,
load produced by salt marshes. Some scientists theorize that these
seaweeds are stimulated o release nutrients on the incoming and out-
going tides.
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Clay-silt-sand substrates are located in areas which are influ-
enced by faster moving water currents than clay-silt areas. The
clay-silt-sand community is made up primarily of filter feeders, organ-
isms which pump water through their systems and remove microscopic
algae and organic matter. These organisms feed on food particles sus-
pended in the faster moving water, while organisms inhabiting clay-
silt areas are dependent on deposition of food particles. Some of the
dominant organisms in this community include amphipods, quahaugs and
razor clams, and polychaete worms.

The clay component of clay-silt-sand substrate is significantly
less than in the clay-silt substrate. Therefore there is less nutrient
adsorption; the substrate supports fewer organisms to rework the sedi-
ments and resuspend some of the sediment-bound nutrients.

Sand-rock substrates are found in areas where there is an active
current of water; the current velocities caused these heavier particles
to be deposited here. Sand-rock substrate is oftentimes located at
the mouths of estuaries and most commonly in front of a beach system.
Since these areas are too unstable for many deposit feeders, most
organisms found there are mobile: crabs, small shrimp and conchs.

The abundance of benthic and pelagic life in shallow water bodies
attracts many fish species which spend all or part of their life
cycle here. Fishes such as sticklebacks, killifish, and silversides
spend all of their lives in an estuary and are important food fish for
other fishes. Winter flounder, 4-spot flounder, weakfish, tomcod and
sand launce utilize estuaries as spawning and nursery grounds.

Bluefish and striped bass are attracted to the mouth of estudries
because of the abundance of menhaden and other bait fish. Anadromous
fish species, such as alewives, blueback herring and shad utilize
estuaries in their run to fresh water spawning grounds, and the
juveniles use the estuaries as nurseries during outmigration.

SALT PONDS

In Massachusetts, salt ponds are found on the southern and eastern
side of Cape Cod in Buzzards Bay, and the Islands of Nantucket and
Martha's Vineyard. Some were once fresh water bodies, and all are
characterized by brackish water and a barrier beach system. Salt ponds
are shallow water bodies affording light penetration to the bottom
throughout most of their area, supporting dense stands of eelgrass
and high shellfish productivity. Fishes commonly associated with
salt ponds include the hogchoker and the white perch. The American
eel and the alewife are also common to salt ponds, the former spending
a few years in the fresh water source during maturation, the latter
using salt ponds in its run to fresh water spawning areas. Salt ponds
are typically fringed by Spartina alterniflora but rarely bordered by
a more developed marsh system.

COASTAL EMBAYMENTS

A coastal embayment is a semi-enclosed body of water with a free
connection to the ocean in which sea water is not significantly diluted
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with fresh water. Most embayments are shallow and some support eel-
grass stands and populations of shellfish. Many embayments have
well developed salt marsh systems and may or may not be associated
with an estuary. (See preceding map.)

Productivity, nutrient cycling and benthic communities of salt
ponds and coastal embayments are similar enough to estuaries that

the reader is referred to that discussion for further detail.

OPEN COASTAL WATERS

There are two major surface water circulation patterns which af-
fect the coast of Massachusetts. The general and seasonal variatiom
of water movement along the coast is influenced by a combination of
factors: 1) amount of river run-off, and its modification of hori-
zontal salinity gradients; 2) horizontal temperature gradient;

3) frictional drag of the wind; and 4) effect of Coriolis force on
tidal motion in restricted waters.

Figure Numbers refer to accompanying map.

FIG. 1 - The first pattern is a counter clockwise water current (gyre)
in the Gulf of Maine. In the winter this gyre flows southerly along
the eastern side of Cape Cod and into Great South Channel which lies
between Nantucket Shoals and Georges Bank.
FIG. 2 - In the spring this gyre encompasses all of the Gulf of Maine
and circulates water from the Scotian Shelf and Brown's Bank.
FIG. 3 - During the summer it flows northerly into the Bay of Fundy
or westward from southern Maine into Massachusetts Bay and dlverts
either into Cape Cod Bay or easterly to Georges Bank.
FIG. 4 - By autumn the southern side of the gyre breaks into a drift
across Georges Bank.

The second major surface water circulation pattern is a clock-
wise gyre originating on Georges Bank.
FIG. 5 - In the winter this water current has a westerly flow across
Great South Channel circulating water around Nantucket, the south side
of Cape Cod, Martha's Vineyard and into Buzzards Bay.
FIG. 6 - By spring the northerly side of this gyre converges with the
Gulf of Maine gyre and flows south. In the summer the eastern side
veers southerly offshore.
FIG. 7 - By autumn the western side breaks down into a westerly and
southerly drift. A bottom water circulation pattern tends to bring
water back towards the shore and may carry some sediments with it.
FIG. 8 - In the Gulf of Maine gyre, affecting Cape Ann-Ipswish Bay,
Massachusetts Bay and Cape Cod Bay, the bottom drift next to the coast
tends to flow directly to shore. Further offshore, in deeper water
(greater than 100 meters), the bottom drift tends to parallel the
shore.
FIG. 9 - The eastern side of Cape Cod is influenced by the clockwise
bottom drift of Georges Bank. There is a net drift to the west and
across Great South Channel.
FIG. 10 - From Great South Channel to southern Rhode Island there is
a net bottom drift in a northwesterly direction. This influences
Nantgcket, Martha's Vineyard, the south side of Cape Cod and Buzzards
Bay.
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Water circulation patterns, temperature and salinity gradients
and bottom types help to determine the marine organisms living off
the coast. Most of the bottom of Cape Ann-Ipswich Bay is sand. Certain
areas within the Bay are spawning locations for haddock and red and
white hake. Massachusetts Bay is characterized by a sand and sand-
gravel bottom, and certain bottom areas are being considered for sand
and gravel mining. Atlantic herring spawn in the Bay, and Stellwagen
Bank is an important in-shore spawning site for haddock.

Cape Cod Bay has a center of mud, with sand along the Cape Cod
rim, beyond the 60 foot curve. There are a few rocky areas and a large
shoal on the eastern side, Billingsgate. Nantucket and Vineyard Sounds
have sand bottoms and some shoal areas along the northeastern side of
Martha's Vineyard and between Martha's Vineyard and Nantucket.

Buzzards Bay has a central strip of mud and sand with rock along the
northwestern and southeastern sides. Studies seem to indicate that
Buzzards Bay is an important area for lobster spawning and may con-
tribute a large portion of larvae to Cape Cod Bay via the Canal.

Fish such as winter flounder, cod, striped bass and bluefish are caught
in these waters.

The bottom along the eastern side of Cape Cod is sand and gravel,
while the bottom south of Nantucket and Martha's Vineyard is sand
with areas of mud. Extensive beds of ocean quahaugs and sea clams are
common to this part of the Massachusetts coastline. There is a large
shoal area between the two islands, as well as shoals off the south-
eastern end of Nantucket.

South of Cape Cod, Massachusetts waters are influenced by the
warm water of the Gulf Stream;surface water temperatures reach 20C in
summer months. North of the Cape is influenced by a cold water current,
the Labrador. Surface water temperatures rarely reach 20C in the
summer. This difference in water temperature influences the distribu-
tion of marine species north and south of the Cape. This difference
also influences the distribution of terrestrial flora and fauna.

ROCKY SHORES

The rocky shore of Massachusetts extends from Rockport to Scituate.
In the geologic past the north shore was composed of granite hills
which have been worn down, while the more southern rocky coast is
glacial in origin., The rocky shore is one of the more extremely fluc-
tuating of coastal environments, and some plants and animals are
uniquely adapted to survive there.

Rocky shore life is distincly zonated, from the splash zone of
the rocks to the subtidal zone. The splash zone is that area which is
not inundated by water but sprayed. Blue-green algae and lichens
make up the splash zone and give a black appearance to the rocks. The
next zone is the balanus, comprised primarily of filter feeding arthro-
pods (barmacles).

Below the balanus zone is the brown zone, dominated by rockweed
and knotted wrack. This zone is partially exposed at low tide. Here
also are found blue mussels, dog whelks and periwinkles.
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Below the brown zone is the red zone, the beginning of the sub-
tidal zone. Here are found the red seaweeds Irish moss, sea laver
and encrusting algae. Below the red zone in the deeper subtidal area
are the kelps. These large brown algae comprise the last zone, the
laminarian. Here also are found sea squirts, species of starfish and
the sea urchins. Epiphytic organisms like the bryozoans and hydroids
live attached to the fronds of the kelps and to rocks.

The organisms living here have adapted to rigorous conditions,
because they are continually subject to the ebb and flow of the tide
and wave impacts. All the organisms in the black, balanus and brown
zone are exposed to the sun and dry air for hours each day. This
exposure, although short, causes water loss and reduction or cessation
of photosynthesis.

The plants of the rocky shore are fairly resistant to mechanical
damage, though abrasion from sand in the water can be responsible for
keeping algae from the rocks near sandy beaches. The algae of a rocky
shore are sensitive to reduced light intensities and will soon die
if subjected to high turbidity levels.

MAJOR ACTIVITIES IMPACTING COASTAL ENVIRONMENTS

This section discusses certain activities and their effects upon
the coastal marine environment:

Physical Alteration
Sewage Treatment Facilities
Power Plant Siting
Hazardous Substances
PCB's
Heavy Metals
Chlorine
0il in the Marine Environment
Hazardous Chemical and Solid
Waste Disposal
Pesticides
Septic Systems/Cesspools
Recreational Boating
Dredging/Dredge Disposal
Offshore Sand and Gravel Mining

PHYSICAL ALTERATION -

"The most productive zone in many estuaries is the zone of trans-
ition including the intertidal and adjacent subtidal areas. This is
especially true where there is a minimum of wave generated turbulence
and the sediments are stabilized. Such rich bands are found along the
edges of salt marshes and may consist of tidally exposed mud banks.
These intertidal bamnks and mudflats are more productive than most of
the world's oceans." :
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Bulkhead Construction

- As discussed earlier, intertidal and adjacent subtidal areas are
usually areas of high standing crops of organisms, and provide the
initial habitat for many post-larval and juvenile fishes and crustaceans.

These shallow intertidal and subtidal fringe areas can be complete-
ly destroyed by bulkhead construction since the purpose of such con-
struction, usually, is to provide deep water for boat access. Elimi-
nating the shallow water areas reduces the concentration of detritus,
the production of plankton, and, since the photic zone no longer ex-
tends to the bottom, the number of benthic organisms inhabiting the
area.

Construction of bulkheads may also adversely alter natural circu-
lation and create stagnant areas which can develop into "sinks" for
pollutants. Over time, adjacent productive areas would be seriously
affected. Further, any type of marine construction which may restrict
or prohibit the tidal flushing of salt marshes will cause slow death
to the marsh and a drastic reduction in species diversity and biomass
in surrounding waters.

Filling

The filling of salt marshes and intertidal areas is ecologically
damaging. As discussed in an earlier section, salt marshes are inval-
uable contributors to coastal productivity, through tidal flushing and
transport of organic matter into coastal waters. Filling of a salt
marsh kills the plants and halts export of organic matter, as the tides
can no longer flush the area. Marsh filling also destroys the natural
storm buffering capability of this area.

The £illing of intertidal areas reduces productivity as these
areas collect organic matter and support a community of organisms that
is grazed on by fishes of many species and crustaceans. The covering
of the bottom eliminates the normal bottom component of the biological
energy cycle.

Filling is not only detrimental in that areas which contribute
directly to biological productivity are destroyed, but filling also
reduces the amount of area within a water body. This reduction in
area can result in major changes in currents, circulation patterns,
and flushing.

Filling creates shoal areas in intertidal areas. These shoals
will slow the rate of flow of the tide, reducing the flushing capacity
of the water body. A reduction in flushing, over time, will cause the
body of water and its sediments to retain more of the introduced pollu-
tants than would otherwise be retained.

Filling also can cause dramatic changes in current patterns

within a water body. This change is caused by a net reduction in the
overall surface area of water, as shore areas are filled and bulkheaded.
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Ditching

The ditching of salt marshes for mosquito control is another
activity which affects the tidal flow in marshes. Ditching began in
the Great Depression days as a federal employment program and is con-
tinued today by county mosquito control projects. The purpose of
ditching is to drain the high marsh, dominated by Spartina patens,
in order to reduce areas of stagnant water where mosquitoes breed and
allow fishes which prey on mosquitc larvae, such as sticklebacks and
killifish, to enter the marsh on the tide.

Marsh ditches are usually cleaned out mechanically every three
years. The ditch material is piled to one side or the other of the
ditch. This deposition has two adverse effects: (1) the plants under-
neath are killed, and (2) the spoil is colonized by plant species not
found there before since the area is no longer flooded on each tide.

If ditch spoil is improperly placed, it can create a depression
which will trap salt water and create a panne. A panne is an area
within the marsh which has a salt concentration too high for Spartina
alterniflora or patens. These plants die and more salt tolerant
plants, such as flasswort, colonize the panne. Along the sides of the
ditch, spoil will slump towards the center, and S. alterniflora will
colonize the slopes of the ditch.

From an ecological standpoint, evidence neither supports the
premise that salt marsh ditching is beneficial, nor indicates it is
harmful to the salt marsh community,if properly done. Environmentally,
ditching of salt marshes for mosquito control is significantly less
harmful and dangerous than the use of pesticides for control.

Alteration of Fresh Water Inflow

Fresh water inflow into estuarine systems is as important as salt
water. Restriction or termination of fresh water inflow can have a
numbetr of serious effects. Less fresh water inflow results in increased
salinity of waters within an estuary; this increase results in a loss
of the area as a nursery ground for fishes and other organisms whose
tolerance for saline waters in early life stages is low. Also, many of
the forage organisms associated with estuarine waters cannot tolerate
increased salinity levels.

Spawning areas for anadromous fish species such as alewife, shad,
and blueback herring, could be lost if fresh water inflow were re-
stricted.13 More detrimental, however, to anadromous fish populations
are physical barriers, such as dams, constructed in rivers and streams
used as runs. This loss of spawning area reduces the population
numbers of these fish species.

Highway construction often impedes fresh water inflow into estu-
arine systems. Small feeder streams can be filled and dammed, in-
hibiting natural flow, and permanently removing upland waters as
anadromous fish spawning areas. At other times, culverts are used
underneath a highway as replacements for the natural stream bed. These
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Materials carried into estuaries by river flow and the plankton
within the estuary, are two important food sources for fish. During
the spring and autumn there are peaks in both sources which coincide
with migratory fish movements. The construction of dams on rivers
decreases the amount of fresh water flow into estuaries, and evens out
the flow over time, eliminating the river "flooding" cycle and the food
made available during fish migrationm.

An increase in fresh water inflow to estuarine systems will also
have adverse effects. Semi-permanént and permanent increases in fresh
water inflow can be caused by an increase in highway and paved sur-~
faces near a river and its estuary. Run-off from these impermeable
surfaces adds more fresh water to the system, as well as transporting
petroleum products and road salt. A change in the salinity regime will
cause a change in species composition. Changes in species composition
of resident populations will be reflected in changes in those organisms
which feed upon them.

For example, decreases in salinity of less than five parts per
thousand in some cases, can result in a loss of bay scallops and smaller
molluscs. If salinity changes are sustained the loss of molluscs may
result in a decrease in fish such as winter flounder.

SEWAGE TREATMENT FACTILITIES

A national effort to improve water quality has resulted in the
construction of sewage treatment facilities in a number of communities.
In most instances plants which have been constructed in coastal areas,
or are in the final process of being constructed, use ocean outfalls
to discharge liquid effluent from the treatment process.

This liquid effluent contains phosphorous and nitrogen compounds,
which are the primary nutrient sources for marine life. Increased
levels of phosphorous and nitrogen compounds can produce more photo-
plankton resulting in higher zooplankton productivity and more food for
larval fishes and shellfish,

Unfortunately this is not always the case. The effects of adding
these two nutrient sources is dependent upon many variables: circula-
tion pattern and flushing rates, bottom type, dissolved oxygen concen-
tration of the receiving water body, to name only a few.

Phosphorous and nitrogen compounds are recycled in marine systems
through bio-deposicion, excretion, and decay. High clay content sedi-
ments, as found in estuaries, help recycle these nutrients through ad-
sorption. Sediment bound nutrients in coastal waters are recycled
through upwelling generated by high wind and wave action.

At each recycling step these two elements are found in specific
chemical form, and can only be utilized by certain organisms. For
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example, nitrogen may be in the form of ammonia, a product of excre-
tion. Certain bacteria species can oxidize ammonia to nitrates or
nitrites. Nitrogen, in the form of nitrates and nitrites, is now
available to certain marine plants for uptake. These plants are then
eaten, and nitrogen again enters the system through excretion in an-
other form.

In marine systems, nitrogen is a limiting factor, and is utilized
as quickly as it is made available. Therefore, organisms which can
utilize it in its earliest form have the advantage.

Most of the "food" phytoplankton species require nitrogen in the
form of nitrite; while the more opportunistic, less "usable" phyto-
plankton species can use nitrogen in the form of urea, uric acid, or
ammonia.

Increased nitrogen loads in the marine system, in the form of
ammonia, stimulates the production of those phytoplankton species which
can readily utilize nitrogen as ammonia. Increases in both phosphor-
ous and nitrogen compounds can enhance the productivity or receiving
water bodies. But, over a period of time this increased enrichment,
termed eutrophication, causes oxygen depletion and subsequent adverse
effects.

The degree to which these effects are caused will vary with the
physical and biological characteristics of the water body in which the
outfall is located. )

Some authorities claim that discharging treated sewage wastes in-
to open coastal waters .is acceptable. The thought is that the currents
and other physical characteristics of these waters are such that
phosphorous and nitrogen compounds would be quickly diluted and dis-
persed.

The distance from shore in combination with the water currents
are critical factors in determining the best ocutfall location. Trans-
port of waste material back towards shore can cause contamination and
closure of public bathing beaches and shellfish beds.

The ability of estuaries/salt ponds/coastal embayments to retain
natural supplies of nutrients contributes to their high productivity.
Because of their retentive ability, a result of their restricted
openings to the sea and/or the flushing characteristics controlling
fresh water inflow and tidal exchange, these water bodies are already
heavily saturated with nutrients. Increasingly greater nutrient loads
will cause a marked decrease in biological productivity over time.
Organisms which are more tolerant of increased phosphorous and nitrogen
loads would begin to dominate within a community, decreasing the
species diversity. ''In estuaries where enrichment is excessive fish
may not die but a fishery may decline because suitable food organisms
are unable to survive the unfavorable conditions which result from the
excessive addition of nutrients."l5 Therefore, they are least desir-
able as receivers of sewage effluent.
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Another constituent of sewage effluent, fecal coliform bacteria,
is of concern when locating sewer outfalls. Coliform bacteria, which
flourish in the intestinal tract of humans, are a necessary component
of digestion, and are excreted with unusable fiber., Coliform bac-
teria, easily detected and cultured, are used as indicators of the
presence of viruses and other bacteria. These viruses and bacteria
may be vectors of harmful diseases, such as hepatitis, which can be
contracted through consumption of contaminated shellfish.

Total coliform counts are taken periodically in coastal waters,
and if above a median of 70/100 ml, the harvesting of shellfish is re-
stricted and may be done only with required depuration, and bathing
beaches are closed to the public. For example, the shellfish areas
around greater Boston are closed due to coliform contamination from
the treatment facilities on Deer and Nut Islands. While these two fa-
cilities are the major contributors to pollution in the greater Boston
area, combined sewer overflows, storm drains, and untreated wastes
are also serious polluters. The lack of harvest of shellfish beds
over a period of time can and does cause massive mortalities causing
the destruction of shellfish beds. ’

The Commonwealth of Massachusetts cannot afford the continued
degradation of bioclogical communities in its coastal waters due to poor
citing of sewage treatment facility outfalls.

POWER PLANT SITING

Significant increases in coastal water temperature in Massachusetts
can result form the discharge of cooling waters used in power genera-
tion. Most of the power generating stations are located in the coastal
zone in this state. Water for cooling is removed from coastal waters
and discharged at temperatures which may exceed 7 to 14C (15-25F) above
ambient. A temperature increase may affect an organism directly by
changing physiological or behavioral processes, or it may affect it
indirectly b{ changing some part of the environment on which the organ-
ism depends. 6

The degree of thermal effects is dependent upon a combination
of variables. The discharge of heated water into an estuary or embay-
ment is more critical than discharge into truly open coastal waters.,
Ambient water temperatures in estuaries and embayments are higher than
more open coastal waters. Ambient water temperatures in estuaries
and embayments are higher than more open coastal water, partially due
to shallowness and flushing capacities. Therefore, estuarine organisms,
particularly during the warm months, are in waters which are close to
the organism's upper temperature limits. The combination of heated
discharge, oxygen concentration, and salinity, as well as mixing time
for the effluent determine the severity of impacts of temperature
increases on marine organisms.

Discharge of heated effluent may lower the dissolved oxygen con-
centration in the system, placing stress on the biological community.
Location of thermal discharges in estuarine systems can influence
the seasonal movements of certain fish species. Many fish enter estu-
aries to spawn, and the young use these waters as a nursery. In the
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late summer and early fall adults and juveniles of some species begin
to move out into cooler oceanic waters. Thermal discharges can
create a temperature barrier of a few degrees or less which will ef-
fectively block this out migration of fish.

Open coastal water discharge locations pose less serious prob-
lems to marine organisms than estuarine locations. Increases in
temperature are more localized, and, in general, there is a larger
volume of water flowing past the site, facilitating mixing of heated
with ambient water.

Entrainment and entrapment of marine organisms at a plant's in-
take is more deleterious than thermal discharge. Larger fish and
invertebrates are entrapped on mesh screens located in front of the
intake, but egg, larval, and juvenile stages of many organisms, as
well as adult forms of smaller organisms, are taken into the plant
and passed out the discharge. Studies seem to indicate that for some
fish species, entrained egg mortality is low, but larval mortality
is high. The larvae are mechanically damaged as they pass through
the plant. Egg mortality is more time- and temperature-dependent
and the development stage of the egg is an important factor. Entrain-
ment can be particularly serious during spawning seasons, especially
at plants which are located in estuaries or the mouths of estuaries
and embayments, where spawning takes place.

The physical configuration of the intake and the water velocity
in part determine the degree of entrapment at a plant intake. A
large cross sectional area and a low water velocity will minimize
entrapment. A velocity of less than 1 ft./sec. is satisfactory, al-
though the state recommends 1/2 ft./sec. Most adult fish can swim
against the water current at the intake. For those organisms which
cannot, entrapment mortality can be minimized by routing traveling
screen wash canals back into surrounding waters.

Temperature increases may enhance growth during times of the
year when ambient temperatures are cold, particularly during the fall,
winter, and early spring. The controlled use of thermal effluent for
aquaculture may be beneficial. The culture of some marine organisms
in warm water increases the growth over time; the metabolic rate re-
mains high and the animals feed constantly. Therefore, an organism
raised in warm water will be larger and will usually weigh more than
an organism of the same species and age raised in ambient water. One
difficulty with heated water culture is the increased chance of disease
and mortality among the organisms. For certain species of marine
organisms, aquacultural techniques may be used to replace that portion
of the population which is lost due to the operation of the power
plant.

HAZARDOUS SUBSTANCES

Polychlorinated Biphenvls (PCB's)

PCB's are used as insulating mediz in the production of trans-
formers and capacitors. PCB's are also found in such products as
carbonless carbon paper, paints, textiles, and hydraulic sealants.
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PCB's are relatively insoluble in water and concentrate in bottom
sediments and the food chain in marine enviromments. Through bioac-
cumulation PCB's are concentrated in animal tissue at levels up to
40,000 times greater than environmental background levels.l’

PCB contamination causes a wide variety of problems within marine
organisms, from physiological dysfunctioning, to reproductive failure, to
death. In New York state alone, PCB contamination in the Hudson River
has closed a $1.25 million per year commercial striped bass fishery.18
New Bedford Harbor has been identified by EPA as having the highest con-
centrations of PCB's of anywhere in the United States. The only known
acceptable disposal method is incineration at temperatures exceeding
1316C (2400F).

Heavy Metals

Heavy metals are used extensively in metal finishing and electroplat-
ing industries. These metals can bind to components of living tissues.
This binding alters or prevents the functioning of tissue components.

This tendency of heavy metals to bind with cell components makes it
difficult for an organism to rid its system of the metal. Consequently,
the metal concentration increases in the tissues and is eventually
passed through the food chain. A heavy metal concentration may not be
lethal to adult forms, but may be lethal to larvae and juveniles.

Over time, heavy metals in a marine system can cause a decrease in
the number of species and population numbers. Species which can tolerate
higher concentrations of a metal will begin to replace more sensitive
organism. Forage species whose food includes these more tolerant organ-
isms will replace other forage species. These more tolerant organisms are
generally those which are less valued byman than the more sensitive species,

Plants take up heavy metals through their root systems. Some plants
such as eelgrass are not harmed, but the metals are cycled into the ma-
rine system when the plant breaks down into detritus. Some heavy
metals are harmful to Spartinma alterniflora. Copper and methyl mercury
initially inhibit growth and eventually cause high mortality in these
plants. High lead concentrations will inhibit the growth of Sgartina.zo

Sediments of high organic content, such as clay-silt bottoms, also
tend to concentrate heavy metals. These sediments provide surfaces which
absorb heavy metals. Deposit feeders work over the sediments and concen-
trate and/or resuspend these metals, in effect recycling toxic substances
through the marine food chain. Activities such as dredging which remove and
cause suspension of sediments also cause some recycling of toxic substances.

Chlorine

There are two common uses of chlorine in coastal areas. Chlorine is
used at power plants as a defouling agent, aimed at preventing bivalve
setting in condensor tubes. It is also used as a disinfectant in sewage
treatment facilities as a last step in reducing bacterial and viral con-
centrations.

The metabolic pathways of chlorine and chlorine compounds are not
known, but some lethal concentrations for marine organisms have been
established.22 In constant flow bioassays being conducted at the Woods
Hold Oceanographic Institution, initial results indicate that fish and
crustaceans have different responses to chlorine and chlorine compounds.
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chlorine compounds are_longer acting toxins for crustaceans and bivalve
larvae than for fish.

The residual concentration of chlorine and chlorine compounds dif-~
fers for power plants and sewage treatment facilities, as the purpose of
chlorine use differs for these two facilities. Power plants are allowed
a maximum residual chlorine concentration at the discharge of 0.lmg/l.
On the other hand, sewage treatment facilities are required to have a
minimum residual chlorine concentration of 1.0mg/l at the outfall. At
present, there appear to be no scientific data to support this minimum
requirement at sewer outfalls, which is ten times the maximum allowable
concentration at power plant discharges. It is recognized, however, that
there is more of a demand for chlorine in the disinfection process where
there is a higher organic content in the receiving water body.

0il in the Marine Environment

Between 37.5 and 75 million barrels of crude oil and petroleum pro-
ducts are introduced into the world's oceans annually. Eighteen thousand
barrels are discharged or spilled annually into New England ocean watersé
Catastrophic accidents account for only a small percentage of the oil that
enters the oceans. The majority of oil is introduced by routine dis-
charge from tankers and other vessels, minor accidents in port or on the
seas, accidents in exploration and production, pipeline breaks, incomplete
combustion of fuel, and untreated sewage effluents. Most of these events
occur onshore, in port, or in coastal waters where biological produc-
tivity is greatest.

Depending on its source, oil has varying chemical characteristics.?25
Refined oil has a higher percentage of aromatics, which are the more toxic
compounds. After being spilled or discharged into the environment, oil
can undergo weathering in four ways: (1) evaporation; (2) dissolution;

(3) biological degradation, and (4) chemical degradation.

Both evaporation and dissolution selectively remove lighter, more
volatile hydrocarbons. Dissolution also removes the more soluble aroma-
tics. Microbial attack affects the simpler, straight- and branched-
chained hydrocarbons and not the cyclic and aromatic compounds. On a
weight by weight basis, oil that has weathered by microbial decay is more
toxic than the original mixture because the toxic aromatics have not
begn degraded.

Chemically, oil is altered by oxidation of aromatic hydrocarbons.
This occurs to a small extent and is the least important of the weather-
ing processes.

There are several mechanisms by which 0il and oil products can cause
environmental damage: (1) immediate lethal toxicity; (2) smothering; (3)
chronic sublethal effects on physiological and behavioral processes; (&)
incorporation into organisms and spread through food webs; and (5)
changes in habitats.

Immediate lethal toxicity affects a wide range of organisms. The
effects are more pronounced when the oil has a higher aromatic con-
tent. The September, 1969 spill of 650,000 liters of oil with 41%
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aromatic content at West Falmouth, caused an immediate, massive kill of

crabs, lobsters, and other crustaceans, mollucs, fish and polychaete

worms . 20 Mortality was 95%Z. The spread of contaminated sediments com~

pounded the problem causing continued, extensive mortality, By killing

virtually all of the benthic community, the oil caused destabilization

of sediments which were then mechanically transported. Seven years

later, the sediments at Wild Harbor still carry oil from the spill,

and local shellfisheries have remained closed.

The toxicity of hydrocarbons is not well understood. O0il has
been found to be lethal to a variety of fish, molluscs, crustaceans,
and other marine organisms. O0il presents a particular danger to the
eggs and larvae of fish and other organisms. Eggs and larvae floating
in surface waters are exposed directly to oil and can be very quickly
killed. 0il is also toxic to the marsh plants Juncus gerardi,
Spartina patens and Spartina alterniflora and the brown alga Larminaria.

In addition to toxiecity, animals and plants are killed by smother-
ing and-coating. This is most evident in sea birds, particularly div-
ing birds. A coating of oil causes a bird's feathers to lose their
insulation and consequently, an oil-covered bird can freeze to death
in any season. Furthermore, o0il can result in a loss of buoyancy and
cause birds to drown. Sea bird populations are, as a rule, smaller
than populations of other species and are, therefore, more vulnerable
to perturbation and extinction. Coating with oil also smothers sessile
and other benthic organisms. The weight of an oil coating can cause
the uprooting of marsh vegetation and macroalgae. A layer of oil
significantly reduces benthic respiration and prevents photosynthesis,
transpiration and translocation in plants.

The chronic sub-lethal effects of petroleum are perhaps the least
obvious but are nonetheless significant. 0il becomes adsorbed by
organisms and sediments and is incorporated into the lipid pool of many
animals. The presence of o0il in fish and shellfish causes tainting which
affects market values, The West Falmouth spill caused a loss of $118,000
of shellfish sales during the first year alone. The shellfish beds at
Wild Harbor have been closed ever since with a resulting loss of thou-
sands of dollars in revenues. Tainting can be caused by only a small
fraction of the total hydrocarbons incorporated by the organism, and
after the tainting effect is gone, other deleterious effects of oil re-
main,

Some petroleum products are carcinogenic or mutagenic and their
effects are not manifest for a long period of time. Oil can also in-
hibit, alter or interfere with physiological processes. For example,
blue mussels, Mytilus edulis, that survived the West Falmouth spill
were rendered sterile the following year. O0il has been demonstrated
to reduce feeding and carbon assimilation and increase respiration in
Mytilus and the ribbed mussel, Modiolus demigsus. In diatoms and other
phytoplankton, oil causes reduced growth and photosynthesis. O0il can
interfere with behavior both by internal physiological disruption and
external blockage of olfactory processes.

Biological transport through ecosystems magnifies chronic effects
of 0il pollution. Adsorbed and absorbed hydrocarbons concentrate as
they pass through food webs. The resistance of hydrocarbons to bio-
chemical breakdown increases the potential of physiological and
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behavioral disruption, carcinogenicity, and mutagenicity as they move up
the food chain.

0il causes both physical and biological changes in habitats. The
mass mortality of organisms and the transport of oil-laden sediments
cause drastic changes in community structures. For instance, if eel
grass beds were smothered and eliminated by a spill, the affected area |
might lose its capacity for supporting bay scallops and other bivalves,
crustaceans, and polychaete worms. In addition, the previously bound
sediments, now oil-laden, are transported to adjacent areas spreading
pollution.

Pollution of the marine environment, in addition to ecological costs,
has high socioeconomic and aesthetic costs. An oil spill in a tourist
area during the tourist season can have a devastating impact on the
local economy. The 1969 Santa Barbara spill cost the regional tourist
industry over $6 million in damages and lost income. The cost of
cleaning up an oil spill is also high—--cleanup following the Santa
Barbara spill cost almost $5 million. The total social cost, cleanup,
lost revenues, physical damage, etc., was over $16 million.26

Recent incidents in and near Massachusetts have underscored the
danger which transport of oil in tankers and barges poses for coastal
areas. The December, 1976 Argo Merchant spill on the Nantucket Shoals
was the biggest oil spill in North American history. The immediate
impact of that spill was destruction of fish eggs and the coating of
birds with oil. While some oiled birds were recovered and saved, many
others died. Long-term studies are necessary to assess the ultimate
impacts. The January, 1977 Buzzards Bay oil spill of several hundred
thousand gallons of Number 2 fuel has had immediate, demonstrable
impacts and has resulted in the emergency closure of shellfish beds
from Nye's Neck north to the east side of the Cape Cod Canal. The
overall impact of the spill may be very severe.

The cost of responding to and, where possible, cleaning up oil
spills is enormous. Currently, public funds are utilizied to under-
write the millions of dollars of expense incurred by the mobiliza-
tion of clean-up crews; containment equipment; salvage operations;
overflights and reconnaissance; and scientific studies of impacts.

One important element in reducing both the risk of spills occurring
and the public cost of responding to spills is the intermalization

of clean-up costs. To this end, several pieces of legislation,

both state and federal, have been filed. The establishment of oil
spill liability funds paid for by a tax on each barrel of oil im-
ported into the Commonwealth will provide a clean-up capability

and damages payment system that does not draw upon general tax revenues
and will create incentives, in the form of lower assesments for double
hulls, etc., to reduce the frequency of spills.

HAZARDOUS CHEMICAL AND SOLID WASTE DISPOSAL

A hazardous waste is defined as any waste or combination of wastes
that poses a substantial danger, now or in the future, to human, plant,
or animal life and which therefore cannot be handled or disposed of
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without special precautions. A recent study indicates that 615,000
drums per year of hazardous wastes are generated in Massachusetts with
metal sludges and plating solutions posing the most difficul disposal
problem (approximately 55,000 drums per year).

Hazardous wastes may take the form of solids, gases, liquids, or
sludges. Some wastes such as oils, pesticides, and organic sludges,
can be incinerated at a high temperature. Some munitions and gases
can be exploded as a means of disposal. Still other wastes can be
chemically neutralized or biologically degraded. But many wastes, due
to content or quantity, have no other available means of disposal
other than disposal in a land site or at sea.

Both of these disposal methods pose potential problems to the
coastal zone. Ocean dumping may release wastes which pose a threat
to marine life. Disposal in sanitary landfills, by deep well injectiomn,
or by illegal dumping on land may pollute either surface streams or
groundwater, through leaching and run-off, and pollutants may even
find their way to the shoreline and the ocean environment through
storm drains and sewer outfalls.

Knowledge of proper waste disposal practices is sorely lacking and
disposal options are often not known.

PESTICIDES

The introduction of chemical pesticides into the environment has
been steadily increasing since World War II. Pesticides enter the
marine environment through direct application to coastal areas or
transport by air, water and biota from more inland areas. Accumulation
of pesticides in the marine environment, as in other environments, can
cause insidious lethal and sub-lethal effects.

In coastal areas, pesticides are applied to marshes and bays to
control mosquitoes, flies, weeds, and other pests. In Massachusetts,
more than 20 types of pesticides are employed in cranberry production.
Pesticides are also carried to the coast by rivers, washed in from
sprayed lands and blown in as aerosols.

A pesticide is defined as any agent that can be used to kill pests.
This definition includes insecticides, used for agricultural and
public health purposes; fungicides, used agriculturally! herbicides,
used in agriculture and public works; and rodenticides, used largely
for public health reasons.

The progenitor of many modern pesticides is DDT (Dichlorodiphenyltri-
chloroethane), a chlorinated hydrocarbon (organochloride). Other
organochlorides, which share many characteristics with DDT, are: aldrin,
dieldrin, methoxychlor, chlordane, lindane, heptachlor, and the
herbicides 2,4-D and 2,4,5-T. 1In addition to their toxicity, the
organochlorides are dangerous because of their persistence in the en-
vironment and their tendency to be incorporated into fatty tissues
which transports them through food chains.
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As a substitute for organochlorides, the organophosphates were
developed. These include: parathion, malathion, phosdrin, TEPP,
methyl parathion, etc. The organophosphates are less persistent than
the organochlorides but more acutely toxic to humans, pests and other
organisms. The organophosphates are neurotoxins; they function by
blocking nerve transmissions.

The carbamates complement the organophosphates in that they are
effective against many pests that are resistant to organophosphates.
These substances also block nerve transmission but they are frequently
safer to handle. Some of the commonly encountered carbamates are:
carbaryl (Sevin), carbofuran, methomyl, aldicarb (Temik) and bufencarb.

The biological effects of pesticides are many. Despite many years
of research, the mechanisms of organochloride toxicity are poorly under-
stood. It is becoming increasingly apparent, however, that pesticides
affect more than target organisms.

Persistence and biological and geochemical transport are the
gravest dangers of pesticides. Discontinuing application does not
guarantee the end of the problem. In several case studies, quantities
of DDT residues in soils and biota increased for up to seven years after
DDT spraying ceased. Moreover, over time, DDT and other organochlorides
concentrate in animals at higher trophic levels. DDT, aldrin, dieldrin,
heptachlor, and chlordane are all carcinogenic. DDE, a degradation
product of DDT, causes thinning of the eggs of predatory birds which
has decimated some populations. DDT also affects temperature tolerance
in salmon; kills the mosquito fish, Gambusia, a natural mosquito pre-
dator; and inhibits photosynthesis in marine phytoplankton.

The organophosphates,whose use has been promoted as an alternative
to organochlorides, also have serious, adverse impacts. Organophosphates
are extremely hazardous to handle and cause damage to both the central
nervous system and liver in humans. Moreover, in some cases, organo-
phosphates can kill fish and other vertebrates yet not affect the target
pest. TFurthermore, upon breakdown, malathion and its degradation product
act synergistically with increased toxicity. Chronic exposure increases
the sensitivity of some fish to malathion.

In recent years Sevin has been applied to shellfish beds along the
Atlantic coast to control oyster 'pests'". Sevin, however, also kills
juvenile clams, anthropods and fish. Sevin has also been linked to
birth defects in test animals.

As the hazards of chemical pesticides are elucidated and quantified,
new strategies for the control of pests must be developed. Some alter-
natives are available. To control mosquitoces in wetland areas, ditching
is used to reduce the surface area of water and reduce the space avail-
able for mosquito eggs to develop. When properly donme, the environmental
impacts of ditching are significantly fewer than the use of chemical
pesticides. And in the past several years insect hormones have been
used to control selected pests. Compounds whose structure closely re-
semble mosquito hormones (hormone mimics) can be applied to wetlands
and cause juvenile insects to prematurely metamorphose into adults
which soon die. The major benefit of hormones is that they are, in
general, species specific and do not affect vertebrates.
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A recent National Academy of Sciences report on Pest Control has
suggested four approaches to pest control that would prove most ef-
fective and least dangerous in the long run, The first is genetic
manipulation. By breeding pest resistant plants and by releasing
genetically altered individuals (sterile males), the need for chemical
pesticides can be dramatically reduced. Second, the report suggests
developing biological control methods that would be target specific
and would, like genetic methods, reduce the need for synthetic, chem-
ical pesticides. Among these methods are the introduction of natural
predators and the introduction of bacterial and viral parasites.
Third, the use of hormone mimics is in its infancy and can be further
developed. Finally, integrated pest control, combining several methods
depending on a host of physical and biological parameters, offers the
most rational approach.

SEPTIC SYSTEMS/CESSPOOLS

Nutrient enrichment of coastal waters can result from the improper
siting or operation of individual domestic wastewater systems. This
enrichment is particularly acute where a high 'density of individual
systems is located near bodies of water which are shallow, poorly
flushed, and/or semi-enclosed.

The primary determinants of contamination from domestic waste
systems are the hydrogeologic conditions of the area: (1) nature of
the soil; (2) position of site within the groundwater system; and for
some areas (3) amount of fracture and depth of bedrock. A further con-
cern when near water bodies is the slope of the land towards the water,
and the distance from the water to the individual system. The type
of system must be considered as well. :

A good soil allows the wastewater to travel through it at such a
rate as to allow efficient~filtration. A good soil type is well
aerated to allow bacterial degradation of nutrients and offers space
enough among the particles for filtration.

Distance to groundwater 1s important in this filtration, as a
shallow groundwater level would make soil absorption and filtration
of nutrients very difficult and would result in groundwater contamina-
tion. A system should be sited in an area where the water table does
not fluctuate enough to cause contamination during wet periods.

The gradient of the groundwater is somewhat dependent upon the
slope of the land. The steeper the land slope, the more steep the
groundwater slope. Cesspools and septic systems located on sloped
ground run the risk of accelerating leachates into groundwater or sur-
face water at the bottom of the slope. In addition, leachates break
to the surface, becoming contaminated surface runoff. Bedrock in
some portions of coastal Massachusetts is not far below the surface-
of the soil. The distance between the soil surface and the bedrock
must be great enough, while considering other factors as well, to allow
for good filtratiom.

There are two individual waste treatment systems which are most
commonly used in Massachusetts: cesspools and septic systems. A
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cesspool is a subsurface disposal system, consisting of a large per-
forated tank buried underground. Heavier solid materials tend to
settle to the bottom and the liquid seeps through holes in the sides
into the surrounding soil.

In a septic system, the settling out of sludge and the infiltra-
tion of liquid into the soil takes place in different areas. Waste~
water flows first into a watertight spetic tank where anaerobic
decomposition takes place. The liquid is directed through a pipe to
a leaching field, usually an area of prepared gravel trenches for good
adsorption and filtration of material.

These two waste treatment systems are dependent upon efficient
soil absorption for removal of nutrients and other compounds. The re-
moval ability of the soil is dependent upon the forms of compounds in
the effluent, as well as on characteristics of the soil itself.

Nitrogen is found in four forms in domestic wastewater: organic,
ammonia, nitrate, and nitrite. Nitrogen in the effluent leaving a
septic system is usually organic and ammonia. Ammonia is adsorbed by
soil particles in increasing amounts as particle size decreases.

Phosphorous is generally found in septic systems as phosphate.
Most soils are capable of fixing phosphorous, through a combination of
adsorption, change in the crystalline structure of the molecule, and
precipitation. Chlorides are also found in domestic wastewater.
Chlorides and nitrate migrate with groundwater over extended distances
and undergo only a moderate amount of vertical dispersion. As a con-
sequence, these two compounds may be found close to the soil surface
in the top six feet of soil, making nitrates readily available for
plant uptake,

Groundwater contamination is dangerous since many coastal towns
depend upon wells for supplying household water. Groundwater contamin-—
ation and/or poorly operating waste systems in coastal aredas can result
in nutrient enrichment of coastal waters. Initially, this enrichment
may have beneficial effects, but in the long term, sewage enrichment
can be particularly damaging to shallow, poorly flushed water systems
(see Sewage Treatment Facilities).

RECREATIONAL BOATING

Recreational boating activity in the estuaries, bays, and offshore
waters of the Massachusetts coastal zone i1s on the increase (see
Recreation section).

Boating activity and related facility development may impact the
marine environment in a number of ways. Physical impacts may include
erosion of shorelines by boat generated wakes, increased turbidity due
to resuspension of bottom sediments by prop wash, or the destruction
or alteration of wetlands and other important coastal habitats through
marine or launching ramp development and dredging of access channels.

The incidence of shoreline erosion will depend on :che narrowness
of waterways, the stability of shoreline soils and sediments, and the
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speed, magnitude, and frequency of recreational craft generating waves
that will strike the shoreline. Other factors obviously affect shore-
line erosion as well, including natural storms and waves and surface
runoff. Therefore, it is difficult to assess exactly to what extent
boating may have caused erosion of Massachusetts shorelines in the past.
'However, further expansion of boating activities in the narrow estuaries,
rivers, and creeks where shoreline conditions render them susceptible

to erosion should be viewed with caution.

Since most Massachusetts harbors and boating areas are reasonably
deep, it is unlikely that recreational boat prop wash could raise
turbidity levels to harmful levels.30 Encroachment of boating facili-
ties into wetlands and other significant resource areas, however, may
become more prevalent as waterfront property becomes more scarce. Fa-
cility development in these areas--marshes, tidal flats—--may constrict
water circulation, destroy productive habitat, and pollute local waters
through spillage of fuels, acceleration of surface run-off, and dis-
charge of human wastes.

Other adverse biological impacts related to boating activity may
result from the overboard discharge of human wastes, or the emission of
engine exhausts and unburned fuels through crankcase drainage. Federal
regulations promulgated by EPA require the use of marine sanitation
devices which treat wastes on board and then discharge it overboard.
The degree to which discharges of human wastes will adversely impact
water quality will be largely dependent on the intensity of boating
activity, the size of the coastal water body, depth, existing water
quality, the presence of other contributors to pollution, and the flush-
ing capacity of the water body. In narrow, constricted estuaries or
embayments where water quality may already be approaching threshold
levels, intense boating activity on peak weekends may generate enough
human wastes to produce adverse conditions such as nutrient enrichment
or the introduction of hazardous bacteria or viruses. The operation
of recreational boat engines discharges gases, complexed particulate
lead compounds, hydrocarbons and organoleads present in unburned fuel,
and rearranged hydrocarbons produced in the combustion process. Recent
Environmental Protection Ageacy and Boating Industry Association studies
show that the average outboard engine, when in use, contributes about
2.5% of its fuel to the water.32 As explained in the section on oil.
pollution and heavy metals, some of these substances evaporate, some
may adhere to bottom sediments, and others may build up in receiving
waters (particularly when there is limited disturbance of bottom
sediments to which these components can adhere). As with waste dis-
charge, the severity of adverse effects will be dependent on water body
size, existing water quality, other polluters, depth, and flushing
characteristics. '

It is unlikely recreational boating .activity will result in sub-
stantial adverse biological or physical impacts when compared to other
activities such as municipal sewage discharge or dredged material dis-
posal. However, in situations where intense boating activity coincides
with high sensitivity of marine resources to boating related impacts,
some ecclogical damage may result.
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Vol. I p..71 paragraph 4, line 4 add

"and 5) fish spawning occurs."

Vol p. 71 paragraph 4 line 4 add \\Ex
"and 5)certain fish species spawning if the dredging takes pluce

during spawning season.'

—IWU GreqgIlNg mETnues--useu are hydraulic and mechanical. Hydraulic
dredging uses a centrifugal pump which picks up a slurry of bottom ma-
terial and water, and transports it through a pipeline to either the
disposal site or a vessel to carry it to a disposal site. This method
is used primarily for onshore or near-shore disposal and is employed
when the spoil is used for beach nourishment or dume creation.
Hydraulic dredging and offshore disposal have not been used exten-
sively in Massachusetts.

Mechanical dredging is the most prevalent dredge method in Massa-
chusetts because many of the dredging projects in this state involve
removal of bottom material which is unsuitable for beach nourishment
and/or dune creation and must be ocean dumped. Mechanical dredging is
similar to earth removal, using large bucket scoops or shovels that
lift the spoil in a consolidated form and place it in a barge or scow.
Material is then transported to offshore disposal sites where it is
deposited by opening doors vn the bottom of the scow.

Adverse effects of dredging activity are more severe in areas
where: (1) water circulation is limited; (2) the bottom is rich in
organic matter; (3) the sediments are polluted with heavy metals; and
(4) salt marshes are nearby. Dredging activity in biologically pro-
ductive areas, such as salt marshes and related tidal flat systems,
can cause significant reductions in productivity. For example, in
estuarine environments, dredging can cause changes that exceed the
tolerance levels of the resident organisms.

Mechanical dredging generates more suspended material at the
dredge site than does standard anydraulic dredging, and impacts an area
larger that the immediate site. As the shovel/scoop is raised to the
surface, spillage may occur. This suspended sediment can have adverse

impacts. It makes the water turbid and can cause the death of organisms

by blocking the light necessary for photosynthesis and by clogglng the
gills and siphons of fish, molluscs, and other marine fauna.

Dredging removes organisms that live both on and within the sedi-
ments. This reduction in the number of organisms may lead to a de-
crease in the diversity of species with subsequent impact on dependent
marine resources.3 Dredging also removes benthic vegetation such as
eelgrass which is used by the bay scallop for attachment and growth,
by young eels and sculpin for protection from predators, and by brant
as a major food source. Benthic vegetation also is important because
it is a major cycle of nutrients- through marine ecosystems and because
it is a major source of detritus for deposit feeders.
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In intertidal areas it may take at least ¢ight years after
dredging operationg have occurred for the reestablishment of the
original fauna. 5 This reduction in an area's productivity will
have ,serious effects upon the productivity of the whole water body,
sipge many organisms depend upon the nutrient production and export

the salt marshes and the richness and diversity of tidal flat popu~
lations for feeding, spawning, and nursery activities.

The selection of a disposal site for dredge material designated
as uncontaminated by the Division of Water Pollution Control is usually
based upon the costs of available disposal methods and transportation.
In order for most projects to be viable, a nearby land site of a rela-
tively close ocean disposal site is required. Ordinarily, a land site
is sought first. If the material consists primarily of clean sand or
gravel, it is usually ideal for beach replenishment. Mixed sand and
gravel or crushed bedrock makes excellent fill. These materials usual-
ly find ready land sites for disposal. Unfortunately, little use has
been found for the fine grained material (silt and clay) dredged in
maintenance projects. Since filling coastal wetlands has been virtual-
ly eliminated because their value as highly productive resources has
been recognized, this dredge material has often been disposed of at
sea.

There are seven open water disposal areas along the Massachusetts
coast approved for the dumping of clean dredge spoil. One of them,
the Foul Area, is also for disposal of polluted spoils. The sites were
chosen for their accessibility and proximity to coastal areas rather
than their stability. Thus, dredge material is often disposed of at
sites where erosion and transport of dredge spoil occurs. In many cases,
coastal towas have complained that the distance to designated ocean
disposal sites makes dredging projects economically unfeasible. Some
areas must transport dredge material more than 15 nautical miles to
the nearest approved disposal site.37

Massachusetts law requires that the Commissioner of the Department
of Environmental Quality Engineering make a determimation that dis-
posal of dredge spoil will not adversely affect the environment before
an ocean disposal site may be used (Massachusetts General Laws Chapter
347, Acts of 1976). The state's only open water disposal site for
contaminated dredge disposal is located 22 nautical miles each of the
port of Boston in Massachusetts, serving primarily the northern portion
of the state. Due to the high costs of transporting dredge material
from southern coastal communities, a second ocean disposal site in
Rhode Island Sound is presently under study.

The movement: of pollutants once dumped at ocean disposal sites
depends upon (1) the nature and consistency of the dumped material,
(2) the dumping method, and (3) the transport processes (wave and
current erosion) affecting the dump site. Most contaminated dredge
spoils are primarily fine~grained silt and clay. When dumped from a
scow, some of the material falls directly to the bottom, some is carried
laterally from the site by currents, and a portion is left near the
- surface to disperse. To prevent excessive mixing it is important that
the material be dumped from a stationary position. If dumping occurs
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when the scow is approaching or leaving the disposal site, dispersal
will be significantly increased.

Disposal of the spoil has both acute and chronic biological effects.
Many benthic and free-swimming organisms are buried or suffocated by
dumped spoil. Moreover, dredge spoil disposal causes significant per-
turbation in benthic habitats. Although recolonization of dump sites
occurs to some extent, the community structure is permanently altered
since the most opportunistic species recolonize first.

Much of the material dredged from the coastal harbors of Massa-
chusetts contains concentrations of heavy metals, pesticides, and
organic and petroleum wastes. A potentially greater problem than
burial and habitat destruction is the absorption, accumulation and re-
cycling of these heavy metals, pesticides and other contaminants by
marine organisms. Some of these contaminants of dredge spoil are
carcinogenic and/or mutagenic. Cycling of these contaminants depends
on such factors as clay, organic and bacterial content, pH, and local
currents.

The threat of contaminant release from open water disposal can be
mitigated by an overlay of clean sediments. At present, however,
designated spoil sites in Massachusetts are high energy sites rather
than depositional in nature. A sufficient quantity of clean sediments
to adequately cover the polluted material would be required; however,
such a quantity is not always readily available.

To phase out the use of ocean disposal for contaminated dredge
materials, viable alternative disposal methods must be implemented in
Massachusetts. One of the most common land disposal methods used is
retention of spoils in a diked confinement area. If the spoil is com-
pacted by mechanical dewatering and covered with humus, it could be
used as landfill. However, shortage of land close to dredging opera-
tions will limit further dike construction. Other problems with con-
finement areas include odor, mosquitoes, groundwater contamination,
changes in harbor currents, turbidity, noise during disposal activities,
buildup of hydrogen sulfide, the long settlement time before reuse,
and local opposition.

Use of spoil for landfill requires pumping or other transport
inland which may be costly. Unless pre-treated with expensive neutral-
izing and stabilizing chemicals, this disposal may contaminate ground-
water and generate odor. Combination with flyash waste from nearby
power plants, however, may help solve two disposal problems while
stabilizing spoil to the point where it can be built upon.

Inland pipeline transport of dredge spoils to reclaim strip mines,
borrow pits, or other land is technically feasible up to 100 miles.
However, substantial acreage may be necessary to make such a disposal
option economically viable. Potential groundwater contamination is
another limiting factor.

Artificial habitat creation by the construction of spoil islands
and new marsh areas is one of the most promising alternatives, offering
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the ability to utilize large volumes of spoil with poor structural
characteristics. One problem requiring further study is the potential
uptake and cycling by marsh grasses of contaminants from polluted
sediments.

Small volumes of dredge spoil might be usable as raw materials
for bricks and building materials, though this alternative is not yet
economically feasible.

OFFSHORE SAND AND GRAVEL MINING

There is currently a moratorium on all offshore mining in waters
of the Commonwealth of Massachusetts., This was established as an
interim measure until the N.0.M.E.S. (New England Offshore Mining
Environmental Study) could be completed. N.0.M.E.S. was a cooperative
research effort between federal agencies and the Commonwealth of Massa-
chusetts. Its purpose was to "evaluate the direct and indirect eco-
logical effects of offshore sand and gravel mining... (and) to provide
a scientific basis for the establishment of realistic environmental
safeguards over potential future offshore mining operations."38 Un-
fortunately, the N.0.M.E.S. project was not completed and the environ-
mental consequences of offshore mining have yet to be determined. In
addition, five ocean sanctuaries have been established by the Common-
wealth that prohibit the removal of any sand, gravel, or other minerals
except in certain areas for public shore protection or public beach
restoration. ' ‘

As a result, all sand and gravel aggregates in the Commonwealth
of Massachusetts are derived from land-based deposits. The supply of
deposits is decreasing rapidly due to an annual demand increase of
more than 5% per year. 1In addition, land with potential mineable
deposits is being rapidly consumed for residential and commercial use,
especially near urban centers where the demand for aggregate is high-
est. The dwindling supply versus the increase in demand has caused
the Boston prices for concrete sand to increase from $2.00 per ton at
the plant in 1972 to $3.80 in 1976, and for gravel to increase from
$3.00 per ton in 1972 to $4.50 in 1976. To these base prices transpor-
tation costs must be added.

Faced with these rising prices, the pressure for off-shore mining
has caused the Commonwealth to study the availability of offshore sand
and gravel deposits. Potential sand and gravel resources of Massa-
chusetts waters between Cape Ann and Brant Rock (generally between the
40 and 150 foot contours) were investigated by Raytheon Company,
Oceanographic and Environmental Services Division for the now unfunded
Division of Mineral Resources. The survey consisted of acoustical
reconnaissance techniques (seismic, side scan sonar and precision echo
sounding}, bottom coring and sampling (Vibrocore and Shipek grab
sampling) and bottom photography. The result of this survey was the
identification of 15 areas with over 110 million cubic yards of po-~
tential economic sand and gravel deposits. Five of these areas were
identified as containing appreciable quantities of aggregate (see
accompanying map). However, Raytheon pointed out that additional data
is necessary to definitely determine the economic value of these
deposits.
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Mining of offshore sand and gravel can be performed by several
different methods. Hydraulic dredging is the most efficient method
currently available. Before the sand and gravel aggregate reaches
the barge or hopper, water and silt and clay size material are removed
from the slurry and discharged into the water column. The adverse
effects of the sand and gravel mining are similar to those of dredging.
(See Dredging.)

Mining in areas with polluted sediments can cause a release of
heavy metals, P.C.B.'s, hydrocarbons, pesticides, etc., to the water
column. Most offshore areas in Massachusetts do not have polluted
sediments; however, near harbors and areas where contaminated dredge
spoil or other hazardous substances have been dumped, polluted sedi-
ments are present. These areas should be avoided in offshore sand and
gravel recovery.

Beaches depend on sand supply from both littoral currents which
move sand parallel to the beach and the onshore movement of sand that
occurs during gentle summer wave conditions. During the winter, storm
wave conditions cause net sand transport offshore. Generally the
movement of sand onshore equals the movement offshore; however, if
sand is removed from offshore areas which are part of the natural beach
replenishment system, then there will be a net loss of sand to the
beach. Sand movement responsible for matural beach replenishment ex~
tends to the depth of 80 feet.%0 Detailed studies should be performed
to ensure that sand and gravel is not removed from areas that are
either a source of beach materials or serve to decrease the energy of
waves impacting the coastline.

Several other potential conflicts may arise due to offshore sand
and gravel mining such as interference with fishing activity and adverse
effects to spawning and nursery areas. Mitigating measures will be
recommended to minimize any problems such as these,

Onshore facilities associated with offshore mining may comnsist
of off-loading terminals, processing plants and storage areas. Po-
tential environmental problems associated with these facilities are
similar to those of land based sand and gravel operations such as:
noise, air pollution, and any effects on the local flora and fauna.
In addition, offshore sand and gravel aggregate will contain salt which
can cause ground and surface water contamination. Thus, siting of
these facilities must be done with the utmost of care.
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OBJECTIVES

The preceding discussion suggests that the management of the ma-
rine environment should encompass the following objectives:

v

1. To protect and enhance the productivity and values of the =
marine environment affecting the Commonwealth of Massachu-
setts.

2. To minimize the adverse impact of man's activities upon the
marine environment.

3. To guarantee continued production and harvest of renewable
marine protein sources.

4, To insure man's continuing use and enjoyment of the Massa-
chusetts coast.

COASTAL ZONE MANAGEMENT POLICIES AND PROGRAM RECOMMENDATIONS

Policy (1) Conserve ecologically sipnificant resource areas (salt
marshes, shellfish beds, dunes, beaches, barrier beaches,
and salt ponds) for their contributions to marine produc-
tivity and value as natural habitats.

Salt marshes, shellfish beds, dunes, beaches, barrier beaches,
and salt ponds provide habitat for marine associated organisms upon
which higher level species depend for food, and provide nesting and
feeding areas for migratory waterfowl and shorebirds. Salt marshes
produce organic matter which is an important source of nutrition for
marine life in coastal waters. These resource areas are defined as
follows and mapped in the Regional Chapter:

salt marsh: high marshes are low-lying coastal wetlands
characterized by the presence of Spartina patens. These
marshes are flooded by seasonal high tides. Low saltwater
marshes are areas vegetated by Spartina alterniflora. This
land is submerged by normal tides.

shellfish bed: areas of bottom which, in combination with
other environmental factors, favor the establishment and pro-
duction of harvestable shellfish: blue mussel, oyster, quahog
and soft shell clams, bay scallops, sea clam, and ocean quahog.
Bottom areas with associated Zostera marina serve in places

as bay scallop nurseries.

beach: the gently sloping shore of a body of water consisting
of unconsolidated material subject to wave, tidal, and coastal
storm action. Beaches extend from the mean low water line to
the duneline, beachgrass line or to the seaward edge of
existing man-made structures.
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dune: any low hill, mound, or ridge of sand deposited by wind
action or storm overwash or by artificial means for shoreline
protection. Dunes extend from the beach landward to the end
of beachgrass vegetation or the end of the topographic expres-
sion.

barrier beach: a narrow low-lying strip of land composed of
unconsolidated material extending roughly parallel to the
general coast and either completely or partially separated from
the mainland by a narrow body of fresh, brackish or saline
water or marsh system. Barrier beaches are dynamic landforms
that are presently migrating landward in response to rising

sea level. They serve as a buffer to protect landward public
and private property and natural areas from the force of storms
and coastal flooding. In addition, barrier beaches provide
valuable natural habitats and function as natural dynamic
systems that change in response to coastal processes (erosion
and accretion, storm overwash, and dune development).

salt pond: a shallow enclosed or semi-enclosed bay of saline
water formed as the result of glaciation or barrier beach
formation at the mouth of a shallow bay. Salt ponds are sub-
ject to fresh water influence from small streams emptying into
the upper reaches of the pond or springs along the periphery
and/or in the pond itself. Salt marsh vegetation usually forms
a fringe around the pond.

These ecologically significant resource areas comprise at the most
70,000 acres, or approximately 12 percent of the coastal zone. Cur-
rently about 40,000 of these acres are protected by the Wetlands
Protection Act which vests authority to condition construction in
such areas to local conservation commissions, under state guidance.
The other 30,000 acres are under the Wetlands Restriction Act which
authorizes the placement of restrictive orders on property deeds
proscribing permitted and prohibited uses in Wetland areas.

Permitted and Prohibited Uses

In the areas subject to the Wetlands Protection Act, no uses are
prohibited a priori. Rather any activities that would remove, fill,
dredge, or alter these areas will continue to be conditioned or
denied on a case-by-case basis to protect the interests specified
in the Wetlands Protection Act:

-protection of land containing shellfish;
-protection of fisheries;
-prevention of pollution;
-storm damage prevention;
~flood control;

-ground water supply;

-public or private water supply

Protection of these seven interests complies with the intent of the
federal Coastal Zone Management Act regarding the management of
geographic areas of particular concern.

The conservation of these resource areas can be undermined by
activities taking place in adjacent or contiguous uplands. These
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impacts include the alteration of fresh water inflow which may affect
salinity regimes and shellfish and fishery habitats, the leaching of
ollutants from septic tanks or introduction of contaminants from storm
|vater run-off on paved surfaces impacting the harvestability of shell-
fish, or increased sedimentation which may impair salt marsh growth,
shellfish health, or fish spawning grounds. Thus, conservation com-
missions. shall continue to review proposed developments within a buffer
of up to 100 feet beyond the 100-year floodplain or the landward edge
of wetlands defined under the Wetlands Protection Act and appropriately
condition or deny such developments so as to minimize damage to land,
to protect public, private, and groundwater supply, and to ensure
Jstorm damage prevention and flood control.

In response to. the state legislature's desire to clarify the
standards and procedures governing the administration of the Wetlands
Protection Act, a program review board has been established to review
the Act's regulations. CZM is encouraging the board to view salt
marshes, shellfish beds, dunes, beaches, barrier beaches, and salt
ponds as the most critical of wetland types, therefore meriting the
highest degree of protection. Revised regulations for the Wetlands
Protection Act are expected to be prepared in the fall of 1977 and pro-

ulgated before or shortly after federal approval of the Massachusetts
coastal zone management program.

In areas restricted _under the Wetlands Restriction

iAct, the following set of permitted and prohibited uses shall apply.
Local by-laws may provide for more stringent requirements and thus would
supercede this policy.

a. The construction and maintenance of catwalks, wharves, piers,
docks, boathouses, boat shelters, shellfish shanties, fish
houses, fences, wildlife management shelters, foot bridges,
observations decks and shelters; provided that these struc-
tures are constructed on pilings to permit the reasonably
unobstructed flow of the tide and preserve and natural
contour of the area.

b. The cultivation and harvesting of shellfish and worms for
bait, and the excavation and construction of areas for the
cultivation and harvesting of shellfish and other marine
foods. Salt marsh haying, dune or marsh grass planting,
and the harvesting of marine algae and lrish moss.

¢. Outdoor recreation activities including but not limited to
hiking, boating, trapping, hunting, fishing, horseback
riding, skeet and trap shooting, and shooting preserves;
provided that any structures related thereto do not destroy
the beneficial character of the restricted area.

d. The installation of floats, provided they are located below
mean low water, and receive the approval of the local
Shellfish Department.
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The construction and maintenance of a driveway or roadway
of minimum legal and practical width where reasonable al-
ternative means of access from a public way to unrestricted
land of the same owner is unavailable. Such driveway or
roadway shall be constructed in a manner which permits the
reasonably unobstructed flow of the tide.

The enlargement to minimum legal and practical width and
the maintenance of existing roadways.

The installation and maintenance of underground and overhead
utilities limited to electrical, communication, sewer, po-
table water and gas lines provided the surface vegetation

is restored substantially to its original condition.

Excavation for wildlife management impoundments provided
that no £fill or other material shall be placed upon the area
except as may be necessary to construct the retention struc-
ture and provide access thereto, and to provide bank stabil-
ization.

Maintenance dredging of existing channels and marine fa-
cilities provided that such maintenance dredging shall not
increase the scope of the initial dredge project. Expan-
sion dredging of existing channels or marine facilities
with approval of the local Shellfish Department, the local
Conservation Commission, the Division of Marine Fisheries,
the Division of Waterways and the U.S. Army Corps of En-
gineers. Said expansion shall be accomplished, wherever
practicable and reasonable, without dredging in salt marsh
areas or land containing shellfish as identified by the
Division of Marine Fisheries.

The construction and maintenance of boat launching ramps
and beaches, including beach nourishment, except on salt
marsh areas and land containing shellfish as identified
by the Division of Marine Fisheries; bank and dune sta-
bilization and shoreline protection works as long as such
structures will have no adverse effects on adjacent pro-
perties or downcoast areas.

Dredging and/or construction for a boat channel or a size
limited to single family use with the approval of the local
Shellfish Department, local Conservation Commission, the
Division of Marine Fisheries, the Division of Waterways,
and the U.S. Army Corps of Engineers. Said dredging and/or
construction shall be accomplished wherever practicable and
reasonable, without dredging in salt marsh areas or land
containing shellfish as identified by the Division of
Marine Fisheries. ‘
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1. The use or improvement of land or water for agricultural
purposes provided, however, that any subsequent non-agri-
cultural uses of land which was altered for agricultural
purposes may be regulated, restricted or prohibited in
accordance with any conditions stated herein.

m. The dredging, expansion, and maintenance of ship channels
serving designated port areas (see Policy (181

All activities, except those needed to accomplish the above permitted
uses, shall be prohibited, including:

a. No person shall fill, place or dump on said coastal wetlands
any soil, loam, peat, sand, gravel, rock or other mineral
substance, refuse, trash, rubbish, debris or dredged ma-
terial.

b. No person shall drain or excavate or dredge said coastal
wetlands or remove therefrom loam, peat, sand, soil, or
other mineral substance.

¢. No person shall discharge hazardous substances, effluent
from a sewage treatment facility, and thermal effluent from
a power plant or other industrial source.

d. No person shall perform any act or use said coastal wetland
in a manner which would destroy the natural vegetation of
the coastal wetland, substantially alter the existing pat-
terns of tidal flow, or otherwise alter or permit the alter-
ation of the natural and beneficial character of the coastal
wetland.

IMPLEMENTATION

Alteration of salt marshes, dunes, beaches, barrier beaches,
shellfish beds, and salt ponds and construction or discharge to
water bodies are subject to state and federal permit and licensing
processes, The state Wetlands Protection Act provides for condition-
ing activities conducted in the area. Also, the state through the
Coastal and Inlands Wetlands Restrictions Act is authorized to place
restrictive orders on property owners'deeds proscribing certain per-
mitted and prohibited uses in wetlands. restrictions on discharges
‘and dredging and dredged material disposal will be implemented
through authorities administered by the Division of Water Pollution
Control and the Department of Environmental Quality Engineering.

In addition, Policy (1) will be carried out by providing CZM
funding to the Department of Environmental Management to apply the
Coastal Wetlands Restriction Program to as yet unrestricted salt
marshes, dunes, beaches, barrier beaches, shellfish beds, and salt
ponds. First priority will be given to restricting wetland areas in
Areas for Preservation or Restoration (see Policies (2) and (8). The
program will not be applied to designated port areas (see Policy (17)).

. _J
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The CZM program will provide technical assistance, if requested,
to local communities through their conservation commissions, in ad-
vising them of types of structural design which will be most consistent
with CZM policy goals., Other types of technical assistance will be
available for drafting floodplain and wetlands zoning by-laws or
ordinances to condition uses consistently with this policy (see also
Policy (8)). ‘

Applications for federal licenses or permits will be deemed
consistent with the CZM program if, in a wetland restricted by the
Coastal Wetlands Restriction Program, they abide by the schedule of
permitted and prohibited uses, or if, in an unrestricted wetland,
they abide by the order of conditions imposed under the Wetlands
Protection Act. In addition, implementation by federal agencies
of President Carter's May 24, 1977 Executive Orders on Floodplain
Management and Protection of Wetlands will reinforce the im-
plementation of Policy (1).

The principal license or permit authorities relied upon to
carry out this policy are summarized below.

—-Coastal Wetlands Restriction Program (MGLA Ch. 130, s. 105)
authorizes the Commissioner of the Department of Environmental Manage-
ment, after a public hearing, to restrict coastal wetland areas to
protect public safety, health and welfare, public and private property,
and wildlife and marine fisheries. All beaches, dunes, salt marshes,
shellfish beds, and salt ponds in coastal Massachusetts shall be
restricted under the Coastal Wetlands Restriction Program, except for
those in designated port areas and those under MDC control. The geo-
graphical extent of areas to be restricted shall be delineated on
the basis of the definitions given in A above. Unaltered barrier
beaches shall be restricted in total. Restriction of altered barrier
beaches will include only those portions which still exhibit character-
istics of naturally functioning barrier beaches as defined in A above
and shall include, at a minimum, beaches and dunes. Mosquito control
and other projects authorized by the State Reclamation Board are, by
law, exempted from the provisions of the Coastal Wetlands Restriction
Program.
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--Wetlands Protection Program (MGLA Ch. 131, s, 40) gives local
Conservation Commissions the authority to review proposals for projects
in wetlands. The purview of the Act extends to 100 feet beyond either
the 100-year floodplain or the landward edge of the wetland, which-
ever distance is the greatest. All dredging, filling or other alter-
ation in this area is unlawful without filing a Notice of Intent,
both with the local Conservation Commission and the Commissioner of
the Department of Environmental Quality Engineering. CZM is working
with DEQE to revise the program's regulations to provide clearer
guidance as to the permissibility of uses in or adjacent to salt
marshes, salt ponds, dunes, beaches, barrier beaches, and shellfish
beds. As this program is of key concern to CZM, assistance will be
provided to Conservation Commissions to insure that they have the
technical capacity to protect these areas and implement CZM policy
through their initial reviews.

In allowing boat channels for single family use under Policy (1),
Conservation Commissions will be encocuraged to restrict permitted
dredging to the minimum practical amount by extending the length of
the dock on pilings into deeper water. Single family use shall be
defined as that required for a principal power or sail boat and as
many as two additional smaller boats. In cases where near or abutting
property owners wish to establish common or larger docking space,
Conservation Commissions will be encouraged to permit such uses under
the following conditions:

1. the total volume of dredge is not increased by such
consolidation;

2. the right of access, running with the land, is incorporated
within the deeds of the participating property owners;

3. the proposal does not contravene other town by-laws,
or Division of Waterways criteria for permit issuance; and

4. all participating landowners sign an agreement with the
Conservation Commission, running with the land, that they,
either collectively or individually, will not seek to
construct an additiomnal wharf or pier in the future.

~-Waterways Program (MGLA Ch. 91, s.1-59) within DEQE, has
authority over tidelands, harbors, and certain rivers below the high
water mark. Among the activities covered by Chapter 91 are filling,
construction of any structure, ‘dredging, or removal of sand and
vegetation. Approvals are in the form of a license, not permits,
because the activity is taking place on public land and thus DEQE
is acting as a trustee and not an ordinary regulatory agency. Under
the law, all licenses expire after five years. The agency has main-
ly been concerned with activities which result in physical alteratioms
of waterways or obstructions to navigation. However, the authority
is broader and requires a balancing of public benefits for projects
below the low water line. Between high and low water lines no license
may be granted if there is an interference with the reserved public
rights for fishing and fowling; this includes both the public right
to traverse the area below the high water mark in order to fish or
fowl and the assurance that an activity will not interfere with the
wildlife resource habitat which could effectively limit the avail-
ability of fish or fowl. The Waterways Program also carries out
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projects with state funds such as dredging or shoreline protection
works. CZM has already been working with this program to develop a
ranking system for such requested projects. This system will also
include consideration of areas and activities covered by the Marine
Environment section.

—Qcean Sanctuaries (MGLA Ch. 132A, s. 13~17) have been created
to protect all state waters except those from Lynn through Marshfield
and those in Mt. Hope Bay. While the terms of the five sanctuaries
vary, in genmeral such activities as removal of any sand, gravel or
minerals, any dumping, or any waste discharge are prohibited, and
shore protection, water navigation aids or fish harvesting are per-
mitted. CZM is working with the Department of Environmental Manage-
ment to prepare regulations and an interpretation of these acts, and
with the Department of Environmental Quality Engineering to ensure
that Ocean Sanctuaries provisions are enforced through DEQE's permit
procedures. ‘

--Division of Marine Fisheries is responsible under Chapter 130
and related laws for management and development of marine fisheries,
Their jurisdiction covers all waters from the rise and fall of the
tide to the seaward boundary of the Commonwealth, including specifi-
cally the control of harvesting of shellfish and fish, and the dis-
charge of any substance which will affect the marine resources of the
Commonwealth. In order to ensure that marine resource concerns are
incorporated into the review process on any coastal activity requiring
a state permit, a joint Memorandum of Understanding between the
Commissioners of DEQE and the Department of Fisheries, Wildlife, and
Recreational Vehicles shall be drafted.

—-Division of Marine and Recreational Vehicles (MGLA Ch. 90B)
licenses such recreational vehicles as motorboats and dune buggies.
Section 26 forbids operation of any snow or recreational vehicle in
areas which could endanger property, planted areas or wildlife. CZIM
will work with this Division to develop measures to ensure that recre-
ational vehicular use on ecologically significant resource areas con-
forms to the intent of Policy (1).

~-Division of Water Pollution Control (MGLA Ch. 21) issues point
source discharge jointly with EPA under the National Pollution Dis-
charge Elimination System (NPDES). DWPC also licenses the disposal
of chemical, explosive, reactive and toxic substances which may con-
stitute a danger to public health, safety, or welfare or to the
environment. Through agreement with CZM, DWPC will not issue cer-
tificates or licenses for activities prohibited in SRA's as specified
above. Issuance of NPDES permits by EPA must also be consistent with
the CZM program (See Policy [3] for further recommendations concerning
DWPC's role in protecting the marine environment).

--Permits for Filling in Navigable Waters - Under Section 404 of
the Federal Water Pollution Control Act of 1972 (U.5.C. 1344), the
Corps of Engineers authorizes filling of navigable waters. Since the
scope of jurisdiction over navigable waters is very broad, the Corps
is implementing this program in three phases. It is, at present, exer-
cising jurisdiction over coastal waters and coastal wetlands and
freshwater wetlands contiguous or adjacent to coastal or inland
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Vol. I p. 87 1line 5 add:

"MAs part of the Corps permit review process for Section 404 and
Section 10 the U.S. Fish and Wildlife Service, the National Marine
Fisheries Service, state Marine Fisheries and state Fisheries

and Wildlife agencies are asked to submit comments on the potential
effects of the project on fisheries and wildlife resources and
habitat." 2 '
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of the United States - Are granted by the Corps of Engineers under
‘Section 10 of the-Rivers and Harbors Act of 1899. This permit covers
such projects as sinking pilings, attaching moorings, placing outfall
pipes, or digging tunnels. While the scope of jurisdiction under this
pernit is not as broad as for Section 404 permits, it does cover
waters susceptible for use in interstate commerce up to their high
water line. This includes all marine waters plus many inland waters.
CZM's consistency certificate for projects proposed in Significant
Resource Areas or Areas for Preservation or Restoration will be issued
in the same way as for Section 404 permits.

—Energy Facilities Siting Council (MGLA Ch. 164) - The Council
has jurisdiction over the siting of electric generation, gas and oil
facilities and ancillary structures. The Council has override powers
over permits issued by state and local agencies. As detailed in the
Energy section, CZM and EFSC will continue their close working re-
lationship to insure a uniform energy and environmental policy for
the Commonwealth.

~-A-95, MEPA and NEPA Reviews - When any expenditure of state or
federal funds or permit issued by a federal or state agency not
within Environmental Affairs is involved in Significant Resource
Areas for Preservation or Restoration, CIM will review and comment
upon the type, location, design and impact of the proposed activity
as a part of the A-95, MEPA and NEPA processes. When appropriate,
CZM will deny federal consistency certification.

Policy (2) Protect complexes of marine resource areas of unique
productivity (Areas for Preservation or Restoration
(APR's)); ensure that activities in or impacting such
complexes are designed and carried out to minimize
adverse effects on marine productivity, habitat values,
water quality, and storm buffering of the entire complex.

Along the coast of Massachusetts are found complexes or signifi-
cant resource areas and other coastal environments which are unique
for their contributions to marine productivity as evidenced by:

(a) high natural productivity or potentially high
productivity, shown by the presence of:
1) known spawning grounds for fish,
2) shellfish beds,
3) commercially valuable plants,
4) anadromous fish runs, and
5) feeding and breeding areas for waterfowl or
birds dependent on coastal resources, and
(b) high water quality or potential to meet highest
water quality standards.
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ﬁ;;lne productivity, together with other factors, such as scenic
quality, historic significance, storm buffering capacity, and recre-
ational value make such complexes likely candidates for designation
as an Area for Preservation or Restoration ((APR). Tor a full dis-
cussion of the criteria used to designate APR's see Chapter II; for
a discussion of the designation process, see Chapter IV.

Designation of an Area for Preservation or Restoration will
trigger special protection measures for the area. These shall in-
clude not only priority application of the Coastal Wetlands Restric-
tion Program to the salt marshes, sandy beaches, shellfish beds, and
dunes within the complex (see Policy [l]), but some restriction
of contiguous upland areas, where necessary to insure full
protection of the APR. In addition, the Inland Wetlands Restriction
Program shall be applied to protect such anadromous fish runs as may
exist in the complex. Designation of the areas will mean greater
scrutiny to state funded and permitted projects proposed for the
area as the categorical exemptions for smaller projects from the
reporting and review requirements of the Massachusetts Environmental
Policy Act will be removed.

The designation may also give the area higher priority for
receipt of open space acquisition funds, Policies (32)(26), imple-
mentation of the Scenic Rivers Act and other scenic designation
authorities, Policy (16) and increased hazard area management, Policy
(8). Special efforts to attain and maintain the highest levels of
water quality will also be pursued, Policy (3).

In addition to the measures described above, the following
activities will be categorically prohibited within designated Areas
for Preservation or Restoration:*

1. the siting of energy facilities,

2. new industrial discharges and the discharge of
hazardous substances, including thermal effluent,

3. new dredging except for maintenance of existing
channels or for enhancement of shellfish and other
marine food productivity,

4. disposal of dredge spoil, except in instances when
the spoil may be used for beach nourlshment and/or
dune stabilization, and

5. the siting of new sewage treatment facilities.

Furthermore, if these activities are proposed for an area which
is related by natural processes (littoral currents, tides, etc.)
to the APR such that the activity would impact the APR, applicants
for federal or state funds or permits shall be required to demon-
strate that the proposed activity will not addversely affect the
characteristics cited in the Secretary of Environmental Affairs
designation of the area.

Note *In situations where compliance with this policy would conflict
with the compelling public interest, the conflict resolution process
should be used. (see Management chapter)

4 | D
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IMPLEMENTATION

The procedures and authorities for designation of Areas for
Preservation or Restoration are described in Chapter IV. The
authorities to provide protection to APR's include those described
following Policy (1), namely the Coastal Wetlands Restriction Act,
the Wetlands, Waterways, DWPC's and Hazardous Waste Program, Ocean
Sanctuaries, and the use of the federal consistency provision of the
Coastal Zone Management Act with respect to U.S. Army Corps of
Engineers permits for filling and dredging, National Pollution Dis-
charge Elimination System (NPDES) permits, and federal assistance and
federally conducted or supported activities. Attainment and main-
tanence of highest water quality levels will be assured through co-
ordination with water quality programs as discussed under Policy (3).
Other authorities and programs that will be relied upon to implement
Policy (2) include:

—-Massachusetts Environmental Policy Act (MEPA) (MGLA Ch. 30,
SS. 61-62) - establishes an environmental review process for state
actions, projects with state funding contributions, or projects
requiring permits or licenses from state agencies. The intent of
MEPA is to improve environmental planning and the design of activities
so that they minimize damage to the natural environment, but not
necessarily to stop them. The MEPA statute also directs all agencies
of the Commonwealth to "'review, evaluate, and determine the impact
on the natural environment of all works, projects, or activities
conducted by them" and "to use all practical means and measures to
minimize damage to the environment.'" Under the MEPA Regulations,
smaller projects are exempt from the reporting and review requirements;
APR designation, however, invalidates the categorical exemptions,
thereby providing fuller disclosure of the consequences of the en-
vironmental impacts of state related activities.

--Inland Wetlands Restriction Program (MGLA Ch. 131, S. 404A) -
is similar to the Coastal Wetlands Restriction Program only it ap-
plies to freshwater wetlands. The implementation of the Program
to freshwater portions of APR's provides for protection to anadromous
fish runs.

—-Energy Facilities Siting Council (MGLA, Ch. 164) - the Council
has jurisdiction over the siting of electric generating, gas and oil
facilities, major pipelines, and large transmission lines. Through
a Memorandum of Understanding, the Council has agreed not to site
energy facilities in areas designated and appropriately restricted
as Areas for Preservation or Restoration.

—-Division of Water Pollution Control (MGLA Ch. 21) - is
responsible for issuing water quality certificates for point source
discharges prior to issuance of MFDES permits by the EPA, DWPC
also licenses the disposal of chemical, expensive, reactive and toxic
substances which may constitute a danger to public health, safety,
or welfare or to the environment. Through agreement with CZM, DWPC
will not issue certificates or licenses for activities prohibited
in APR's as specified above. Issuance of NPDES permits by EPA must
also be consistent with the CZM program (see Policy [3] for further
recommendations concerning DWPC's role in protecting the marine
Lfnvironment).
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Policy (3) Support attainment of the national water quality goals
for all waters of the coastal zone through coordination
with existing water quality planning and management
agencies; ensure that water bodies within Areas for
Preservation or Restoration are given priority for
achievement and, where consistent with federal and state
law, maintenance of the highest level of water quality;
and ensure that all activities endorsed by CZM in its
policies are consistent with federal and state effluent
limitations and water quality standards.

The Water Pollution Control Amendments of 1972 (PL 92-500) de-
clared that: "it is the national goal that the discharge of pollu-
tants into the navigable waters be eliminated by 1985, ...that when-
ever attainable, an interim goal of water quality which provides for
the protection and propagation of fish, shellfish, and wildlife and .
provides for recreation in and on the water be achieved by July 1,
1973; and that it is the national policy that the discharge of toxic
pollutants in toxic amounts be prohibited."

To reach these goals, the Act mandates the Environmental Protec-
tion Agency and the states, to:

--clarify and monitor present stream, river, and coastal water
quality, and set standards and objectives for future water
quality (Section 303, Basin Plans)

~-regulate present and future point source discharges through
issuance of permits which establish compliance schedules
based on effluent limitations, receiving water standards, and
available or practicable technology (Section 401, 402, National
Pollution Digcharge Elimination System, NPDES)

--plan for future waste treatment needs and construct or up-
grade municipal sewer systems and treatment plants to attain
a level of treatment equivalent to secondary treatment
(Section 201, Treatment Works Construction Grants)

——identify waste treatment facility needs, priorities and
schedules; establish a regulatory program to provide for waste
treatment management on an areawide basis, the creation of
new discharges, and pre-treatment of industrial and commercial
wastes; identify other means necessary to carry out the above;
establish a process to identify and control non-point sources,
salt water intrusion, and the disposal of wastes (Section
208, Areawide Waste Treatment Management).

In Massachusetts, the requirements of the Water Pollution Con-—
trol Act Amendments of 1972 are being carried out jointly by EPA, the
Department of Environmental Quality Engineering, the Division of
Water Pollution Control, regional planning agencies, and municipal-
ities. Basin plans completed by the Division of Water Pollution
Control have determined that, with the exception of the more heavily
developed harbors and waterways, most of the water bodies of the
Coastal Zone meet class SA standards (i.e., suitable for any high
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water quality use including bathing and other water contact activities
and the harvest of shellfish without depuration), All industrial
discharges are under compliance schedules established through the
National Pollution Discharge Elimination System, and sewage treatment
plants and collection systems are being constructed, upgraded or
proposed to be constructed for many of the more heavily populated
areas of the Coastal Zone. Regional Planning Agencies, DWPC, and
DEQE are formulating estimates of treatment facility needs and de-
veloping strategies for control of non-point source pollution on a
region-by-region basis throughout the Coastal Zone. The first of
these Section 208 areawide plans is scheduled for completion in the
fall of 1977, with the others to be completed within the following
year. :

Additionally, within Massachusetts, regulation of the subsurface
discharge of wastes, such as from individual homeowners septic sys-
tems, has been delegated to local boards of health by the Department
of Environmental Quality Engineering. Applicants proposing to con-
struct and operate subsurface disposal systems must obtain a permit
from the local boards, subject to Title V of the State Environmental
Code. The Code establishes minimum performance standards and set
back requirements for subsurface disposal systems.

These efforts can be expected to achieve significant improvement
in the quality of Massachusetts coastal waters by the 1985 target
date. CZM has begun to review the outputs of the various state and
regional water quality management programs and recommends the follow-
ing steps for. future coordination.

1. Section 303 water quality standards updates: every three
years, the Division of Water Pollution Control is required to review
the water quality standards and classifications of the ponds, streams,
rivers and marine waters of the Coastal Zone. CZM recommends that’
all segments of APR's be classified SA when their respective classi-
fications are revised and that abatement strategies be formulated
which will provide for achievement of the standards.

2. Section 402 NPDE$ permit renewals and permits for new
sources: 1industrial and municipal point source discharge permits :
are renewed every five years. CZM will review the compliance
schedules established in these EPA and DWPC permits and those for
new point sources to ensure that "Best Practicable Technology" or
"Best Available Technology" provisions promote achievement of coastal
receiving water standards, particularly in those basin segments where
compliance would provide for the eventual opening of now closed, but
commercially productive, shellfish beds or the use of now contami-
nated waters adjacent to public bathing beaches. ‘

3. Section 208 Areawide Waste Management Plan: CZM will co-
ordinate with DEQE, DWPC, and the Regional Planning Agencies in
requiring that the CZM critical areas identified in Policies (1),
(2), and (8) are given priority for protection and ensuring that
processes are adequately developed for controlling non-point sources
of pollution identified in the 208 plans that might adversely affect
the quality of coastal receiving waters.

\ ‘ _/
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4. 201 Construction Grants approval: CZM recommends that

DWPC require applicants proposing construction and operation of ocean

outfalls for municipal waste treatment facilities to furnish the

following data to provide for adequate assessment of effects on ma-

rine productivity or public health,

a. definition of the tidal excursion for the proposed out-
fall location,

b. definition of the dilution of the sewage effluent which
can be expected as a result of volumes of water passing
the outfall under critical conditions,

c. calculation of the maximum pollution parameter levels
expected at the proposed outfall location, particularly
total and fecal coliform bacteria, total nitrogen and
total phosphorous, total organics, heavy metals, and toxic
substances.

If DWPC, through coordination with the Community Sanitation
Program and the Division of Marine Fisheries, finds that location of
the outfall will produce adverse effects on marine productivity or
public health, the applicant should be required to provide an alter-
native site or a higher level of treatment.

DWPC's priority selection system for 201 grant applications
should give weight to proposed facilities which would provide for
abatement of pollution problems in areas used for shellfishing or
swimming. Further, if research conducted by EPA should demonstrate
that disinfection methods other than the current chlorine disinfec-
tion practices can be used effectively with less impact on the marine
environment, CZM will work with DWPC to ensure that such methods are
employed in municipal waste treatment. Such alternatives would in-
clude allowing seasonal variation in the minimum required chlorine
| discharge levels.

5. Title V State Environmental Code, subsurface discharge of
wastes: CZM will assist DEQE in the development of a technical data
base to provide for development of site specific performance and
setback requirements for locations adjacent to coastal estuaries,
embayments, and salt ponds. CZM . recommends that DEQE add an addition-
al section to the Environmental Code for critical areas, incorpor-
ating such research and establishing such standards as would be
necessary for those more sensitive areas.

6. Discharge from recreational vessels: federal regulations
require Marine Sanitation Devices on all recreational vessels
equipped with sanitary facilities, With the approval of the Admin-
istrator of EPA, certain water bodies can be designated as no dis~
charge areas if the protection and enhancement of the waters require
greater protection than would be afforded by use of MDS's. If it is
definitively determined through a basin planning study, or other
water quality study that discharge from recreational vessels in a
particular water segment is causing a violation of the segment's
water quality standards, CZM will recommend that the segment be
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designated a no-discharge water. If boating activity in this area is
such that it is generally confined to the segment, sufficient pump-
out facilitjes should be provided. CZM will actively work with EPA
and DWPC and marina owners to coordinate implementation of this
recommendation as necessary.

IMPLEMENTATION

The federal and Massachusetts laws which provide the authorities
for conducting the planning and management activities described above
are summarized below. The federal consistency provision of CZMA
requires all federal funding and permit activities to be consistent
with the approved CZM plan.

—-Federal Water Pollution Control Act Amendments, 1972,
(P.L. 92-300 (33 U.S. Ch, 1251-1376))establishes the Section 208 and
303 planning processes, provides for the planning and construction of
municipal waste treatment facilities (Section 201), establishes re-
quirements for Marine Sanitation Devices (Section 312), provides for
state certification of point source discharges (Section 401),estab-
lishes the NPDES system (Section 402), and establishes a process
for prescribing effluent limitations for municipal and industrial
point discharges and toxic wastes (Sections 306, 307). The NPDES
system is currently administered in Massachusetts by the Environmental
Protection Agency, and the Division of Water Pollution Control pur-
suant to a written agreement between them. EPA also establishes na-
tional effluent limitations for the discharge of wvarious pollutants.
As provided in the act, citizens may bring suit against any party
(corporation, association, state, municipality, or instrumentality of
the United States)who is alleged to be in violation of any effluent
standard or limitation promulgated under the act or any order or
permit issued by the Administrator or state.

~-Division of Water Pollution Control (DWPC) (MGLA Ch. 21), a
division of DEQE, administers the 201 construction grant program in
Massachusetts, develops 303 basin plans, and comprehensive regional
plans, issues joint NPDES permits with EPA, certifies point source
discharges mandated by Section 401 of the federal act, and regulates
such activities as sewer extensions and connections and disposal of
hazardous wastes and oil.

—-Department of Environmental Quality Engineering, planning
division, coordinates the 208 areawide waste management programs be-
ing conducted by Regional Planning Agencies and the Department (for
non-designated areas).. All 208 outputs are currently being monitored
and coordinated by CZM.

—~-Community Sanitation Program (MGLA, Ch. 111; State Environ-
mental Code, Title 5, Regulation 2) requires permits for all sub-
surface discharges of wastes. Standards for percoclation rates, dis-
tance from a water body, capacity of system, etc., are set by the
Code promulgated by DEQE. Local Boards of Health administer the Code
in conformance with these standards. Systems larger than 15,000
gallons per day are reviewed by DEQE prior to issuance or permits.
CZM and DEQE are currently working on an appendix to the Code to deal
with the higher sensitivities of critical areas.

L D
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_ --Water Resources -Commission (MGLA Ch. 21, SS. 8-9) is an inter-
departmental body made up of the Commissioners of each of the five
‘Departments in Environmental Affairs and thk Department of Commerce
and Development and four public members. It functions as a water
policy agency and coordinates the water conservation and flood pre-

vention programs of the Commonwealth and implements the Federal
Watershed Protection and Flood Prevention Act as part of its duties.

~--Water Pollution Control, Marine Licenses (MGLA Ch. 91, S. 59B0)-

the Division of Water Pollution Control (DWPC) has specific authority
to license marinas; under current law no license is to be issued un-
less adequate facilities for the collection, treatment and disposal

of sewage exist. CIZIM recommends that in light of the federal legis-
lation also existing in this area (33 U.S. Ch. 322) the section be

| administered to require pump-out facilities consistent with point 6
above.

—The Division of Marine Fisheries (MGLA Ch. 130, S. 25) - can
prohibit discharge of sewage or other substances that would be
injurious to fisheries, unless the Division of Community Sanitation
has granted approval of the discharge after consulting with DMF.

Policy (4) Condition construction in water bodies and contiguous
land areas to minimize interference with water circulation
and sediment transport and to preserve water quality and
marine productivity.

Estuaries and coastal embayments are particularly productive
areas and prime habitat for a variety of marine species. Fresh water
river discharge into estuaries helps to create favorable salinity
regimes for certain marine species. Interference with natural river
discharge, tidal flushing, and water circulation patterus can deny
marine organisms water borne food, alter sedlment transport, and
create areas of stagnant polluted water.

Thus, design and construction of solid fill piers, bulkheads, or
other permanent marine structures shall be examined on a case by case
basis and shall be permitted if:

a. 1in estuaries and coastal embayments, flushing rates and

capacity are not reduced,

b. water quality, marine product1v1ty,‘and anadromous fish

runs are not adversely affected,

‘¢c. alteration of wave generated littoral currents w1ll not

exacerbate or induce shoreline erosion or adversely alter
depositional patterns. (see also Coastal Hazards Policy

(sl

The design and construction of highways, roads, bridges, -dams,
and the diversion or impoundment of water will also be reviewed for
conformance to the above provisions, Additionally, construction of
these facilities in contiguous upland areas must not:

a. increase upland erosion or induce or accelerate runoff

of contaminants or otherwise adversely affect the quality
of coastal receiving waters,
"b. affect the quantity of fresh water entering coastal re-
ceiving waters such that salinity levels would be adversely
Lg altered. .
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IMPLEMENTATION

Environmental Affairs permits for filling in wetlands and con-
struction in water bodies will be issued and applications for similar
federal permits will be deemed consistent with the CZM Program, if they
meet the tests of Policy (4). The Waterways Program, in cooperation
with CZM, is developing regulations to govern its licensing activities,
and the new regulations shall reflect the stipulations of Policy (4).
Other authorities relied upon to implement this Policy include:

--Division of Marine Fisheries (MGLA, Ch. 130, Sec. 19) - has re-
view authority over construction i. coastal streams and may deny ap-
proval or require removal of structures preventing passage of anadromous
fish to spawning areas. In reviewing proposals for construction in
coastal streams, the Division is also authorized to require provision
of fish ladders and other measures facilitating anadromous fish passage|

—Division of Water Supply (MGLA, Ch. 21, Sec. 8-9) - has authority
over matters which relate to public water supply including surface or
groundwater sources to assure the availability of a safe and adequate
source of water supply for public use. On appropriate occasions, CZM,
the Division of Marine Fisheries, and the Division of Water Supply will
consult so as to determine whether an alteration in the supply of
fresh water would affect the salinity of an area and its ability to
function as a productive environment. Conditions or measures mini-
mizing or avoiding such impacts will be examined.

~-Wetlands Protection Act (MGLA, Ch. 131, Sec. 40) - After DEQE
promulgates regulations for this act which are consistent with Policy
(1), construction of solid fill structures shall not be permitted in
a salt marsh, shellfish flat, barrier beach, or dune area.

--Waterways (MGLA, Ch. 91) - through the MOU with the Commissioner
of DEQE and the Secretary, and the completed drafting of guidelines for
dredging, filling, and marine construction, Waterways shall be using
the criteria enumerated in this policy in their review of permits for
marine construction.

——Executive Office of Transportation and Construction - CZM will
work with this agency and regional transportation planning agencies
funded by EOTC to ensure that CZM policies are carried out by this
when their actions would affect the marine environment.

--Army Corps of Engineers (Sec. 10, Sec. 404 permits) - CZIM will
utilize the federal consistency provisions to ensure that all actiomns
taken by the Corps are consistent with this policy.

Policy (5) Ensure that dredging and disposal of dredged material
minimize adverse effects on marine productivity.

Policies (1) and (2) restrict or prohibit dredging in certain
ecologically significant resource areas. Policy (18) in the Ports
and Harbors section specifies criteria for assigning priority to
federally and state funded dredging projects and for permitting
private projects on the basis of port and harbor development needs.
The recommendations outlined in this policy are concerned with
minimizing adverse effects on the productivity of coastal waters and
are to be applied regardless of location or need.

L .
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Sediment

No dredging shall occur between April 15 and June 1 in
streams with herring runs if this dredging would cause high
water turbidity.

Dredging activity shall be timed so as to minimize adverse
impact on down running juvenile fish. ‘

Hydraulic dredging, because of its lesser environmental im-
pacts at the dredge site, is preferred to mechanical dredging
except when open water disposal of fine grained material is
planned. It is recognized, however, that site location,
availability of dredging equipment, options for dredged ma-
terial disposal, and related economic factors must be con-
sidered in determining the appropriateness of dredging method.

When dredging in the vicinity of shellfish beds, adverse
effects on the productivity of the beds must be minimized.

Conflicts with recreational activity or other activities oc-
curing within the water body to be dredged should be minimized.

Analyses/ Impact Evaluation Procedures

a.

Disposal

Testing procedures for evaluating the sediments to be dredged
for potential impacts on disposal site environments should
include methods, as they become available, which are based on
biological and health parameters, in lieu of or as a supple-
ment to existing elutriate test procedures. Grain size
analyses should also be done to provide adequate assessment
of the potential for the dredged material to trausport by
natural processes at the disposal site.

Sites and Methods

a.

On-land disposal should be favored over ocean dumping, if
appropriate sites are available, enviromnmental impacts can
be minimized, and costs are feasible.

Clean dredged material should be used for beach nourishment,
if the material is of appropriate grain size for the nourish-
ment site and any additional handling costs can be justified.

In-harbor sites should be favored over open ocean sites for
disposal of contaminated dredged material, if the leaching
of contaminants can be contained by an impermeable bulkhead
of filtering system. CZM is committed to the protection of
the marine environment as a productive resource, and there-
fore does not favor the use of ocean sites for the disposal
of contaminaeted dredged material. If however, all other
alternatives, including limiting the extent of dredging, not
dredging at all, or on-land and in-hdarbor disposal are not
feasible, CZM recommends the continued use of the Boston foul
site for disposal of contaminated dredge material.

_/
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contaminated dredged material is deemed an appropriate dis-

For any dredge material disposal operations to occur at an
open ocean site, the following required conditions shall be
applied to the disposal permit:

1. wuse of transport vessels or barges using sudden, high
volume release shall be required;

2, transport vessels or barges shall not be overloaded;

3. transport vessels or barges must be dead in the water
when the dump is made; and

4, fishermen must be notified of the time and route of
dumping operations and be given LORAN bearings of the
dump site so that interference with fishing activity can
be avoided.

If new open ocean disposal sites suitable for accommodating
regional needs for disposal of clean dredged material are
deemed necessary, such sites shall:

1. be located in areas of insignificant importance to the
fisheries resources of the Commonwealth, and

2. be limited only to priority projects meeting the benefit
need criteria specified in Ports and Harbors Policy (18).

Additional criteria for selection of such sites shall include:

1. the turbidity plume and/or high density flows formed
during disposal operations will not significantly impact
fisheries resources, and

2. migration of dredged material from the disposal site will
not cover or adversely affect fisheries resources or
will not be transported into adjacent navigation channels
or otherwise reduce the water depth needed for safe
navigation.

If selection of a new regional open ocean disposal site for
posal alternative, such sites shall:

1. be located in areas of insignificant importance to the
fisheries resources of the Commoanwealth, and

2., be limited only to priority projects meeting the benefit/
need criteria specified in Ports and Harbors Policy (18).

Additional criteria for selection of such sites shall include:

1. the turbidity plume and/or the high density flows formed
during disposal operations will not significantly impact
fisheries resources, and

2. erosion (wave based or caused by bottom currents) of
dredged material will not occur even under extreme con-
ditions.

For such a new regional site, CZM recommends that the Corps
of Engineers periodically monitor bottom conditions. This
should consist of periodic bathymetric and side scan sonar
surveys over the disposal area to assess any changes in the

_/
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configuration of the spoil mound. Monitoring of bottom
water current velocity and underwater photography at the
spoil area should be conducted periodically to determine
if any dredged material is being eroded. 1In addition, sub-
mersible dives should be made to visually survey both the
geological and biological changes. Several biological sta-
tions should also be maintained on and over the site to
monitor bio-uptake of pollutants and recolonization by photo-
plankton, zooplankton, indicator polychaete spec1es (e.g.
Capitella), molluscs, and other fauna.

g. Alternative methods of dredged material disposal should also
be explored, such as marsh creation or the use of dredged
material for f£ill or construction material aggregate.

IMPLEMENTATION

In order to facilitate implementation of and adherence to the
recommendations outlined above, CZM will:

—-coordinate with the Division of Marine Fisheries in the review
of proposed dredging and disposal operations insofar as these opera-
tions may affect fisheries resources;

-work with the Waterways Program to prepare guidelines and regu-
lations which will specify how the above requirements are to be
carried out in their permitting functions and funding activities;

-coordinate with the Department of Environmental .Quality Engineer-
ing in selecting new sites for on-land dlSposal or open ocean disposal
of contaminated dredge material;

~provide technical assistance and funding to localities for
feasibility studies to:

a. identify opportunities for in-harbor and/or on-land disposal,

especially where beneficial use is possible;

b. identify suitable open ocean sites for disposal of uncon-
taminated dredge material.

-coordinate with the Army Corps of Engineers and involved state
agencies through the Dredge Spoil Task Force to ensure that all per-
mit and funding activities are consistent with the above recommenda-~
tiomns.

-coordinate with the US Environmental Protection Agency in the
implementation of its Ocean Dumping Policy and with the National Ma-
rine Fisheries Service and the US Fish and Wildlife Service in the
review of proposed disposal projects

The regulatory and funding authorities of the Waterways Program
were summarized in Policy (1), as was the scope of the state Ocean
Sanctuaries Acts administered by the Department of Environmental
Management. Other authorities that apply to the above policy include:
. /
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--Federal Permits for Filling (Federal Water Pollution Control
Act of 1972, Section 404) and Transportation of Dredged Material
(Marine Protection, Research and Sanctuaries Act of 1972, Section 103) -
authorizes the Corps to issue permits for discharge of dredged or fill
material in the waters of the United States and for transportation of
dredged material for the purpose of dumping in ocean waters. The
Environmental Protection Agency, under Section 404 is empowered to re-
view applications prior to issuance of the permit by the Corps and can
deny or restrict the use of the proposed disposal site or sites. CZIM
will approve certificates of consistency for Corps permits if the pro-
posed actions are consistent with the above policy. The Division
of Water Pollution Control must alsc issue a water quality certificate
prior to issuance of the 404 permit by the Corps.

—-Community Sanitatiom Program (MGLA, Ch. 111, Sec. 150A) -
requires the operator of any solid refuse disposal facility to be in
conformance with solid waste disposal facility standards and guide-
lines adopted by DEQE. Use of on-land sites for disposal of dredged
material must be in conformance with this requirement.

Policy (6) Accommodate off-shore sand and gravel mining needs in
areas and in ways that will not adversely affect marine
resources and navigation. '

CZM recommends that the following locational guidelines be incor-
porated into regulations for offshore sand and gravel mining and ocean
sanctuary regulations where applicable:

1. mining should be prohibited in marine areas that serve as
sources of sediment supply for coastal beaches or in areas
where alteration of bottom contours would adversely modify
wave and current patterns affecting shoreline areas. General-
ly these areas will be landward of the 80' contour.

2. mining should be prohibited in areas where contaminated dredge
material has been deposited or other hazardous substances
have been dumped.

3. mining should be prohibited within a specified distance of
submarine cables and pipelines.

4. mining should be prohibited in navigation channels or anchor-
ages unless shipping concerns can be safely accommodated.

5. mining should be prohibited in shellfish, finfish spawning
and nursery areas or in other areas of productive sport or
commercial fisheries.

CZM recommends the following operational guidelines also be in-
corporated in regulatiomns:

1. all dredging vessels should be adequately lit and equipped
with fog horns to prevent accidental collisions.

2, information on dredge's location, duration of mining and navi-
gation lights should be included in Coast Guard's notices to
mariners.

\ J
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IMPLEMENTATION MEASURES

--Division of Mineral Resources (MGLA Ch. 21, s. 54) licenses
exploration and extraction of mineral resources in the coastal waters
of the state, Mineral resources include oil, gas, metals, ores,
minerals, rock, soil, and sand and gravel, etc. Removal of materials
for beach replenishment, navigation works, etc., are exempt from the
law. CZIM will work with this program to insure that the CZM recommenda-
tions will be enforced.

--0Ocean Sanctuaries Acts, Waterways, Corps of Engineers programs
will be coordinated via Memoranda of Understanding to insure that
the preceding recommendations are incorporated into the regulations and
operating procedures of these programs.

~~Division of Water Pollution Control (MGLA, Ch. 21) - must issue
a water quality certificate for any activity in the water column.
CZM will coordinate with the Division to ensure consistency with this
policy as regards to amny mining activity.

~-MEPA, NEPA, and A-95 Reviews will be continually conducted by
CZM to monitor the activities of other state and federal agencies,
and CZM will review proposals for offshore sand and gravel mining
to ensure consistency with this policy.

Policy (7) Encourage and assist commercial fisheries research and
development, restoration of fishery resources, the develop-
ment of extensive and intensive aquaculture, and anadromous
fish enhancement, initiated at local, state, and federal
levels.

The CZM program will be actively involved with local, private,
state and federal institutions to direct research, technolgoy, and
project development programs towards enhancing fisheries productivity
and solving fisheries problems. CZM shall act as a source of informa-
tion on Federal and institutional funding programs. CZM will monitor
Federal monies and funding programs which may be tapped by Massachusetts
for fisheries related projects. The program will also work closely
with the Division of Marine Fisheries on instituting generic studies,
when appropriate, on institutional and economic problems related to
initiating fishery programs. CZM will support, through lobbying ef-
forts with Federal agencies, requests for financial support of economic
programs. CZM will continue its active involvement in the State
200-mile Workgroup. The CZM program will continue to work with the
Federal government in developing regulations which will protect the
fishing industry from any adverse impacts arising from OCS development.

A variety of federal programs provide research and project funds
that are germane to this policy. The more important of these programs
are: :

-=-National Marine Fisheries Service administers federal fisheries
management programs and studies the biological productivity of coastal
and offshore waters. The Service also funds anadromous fish restor-
ation programs and commerical fisheries research and development
studies., Grants are extended to states for the development,
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implementation, administration, monitoring, and evaluation of

fisheries management plans, for research on shellfish species which
have or may have commercial value, and for research on shellfish
pathological problems and mortality. The Service also administers

loan programs to commercial fishermen. CZM will work with the Service
and its state counterpart, the Division of Marine Fisheries, to en-
sure that these programs are adequately funded and directed toward
meeting the needs of the Massachusetts fishing industry and toward
enhancing fisheries productivity.

-~-United States Fish and Wildlife Service provides anadromous
fish conservation grants to states and other entities to conserve,
develop, and enhance anadromous fish resources. The Bureau also ex-
tends grants to state fish and game agencies to support projects to
restore and maintain sport fish populations. CZM will work with the
Bureau, the Massachusetts Fisheries and Wildlife Division and the
Massachusetts Division of Marine Fisheries to promote restoration of
anadromous fish runs in the coastal zone and will advocate adequate
funding for such projects during A-95 and other reviews.

--0ffice of Sea Grant extends financial support to Sea Grant
institutions. In Massachusetts these include the Massachusetts
Institute of Technology and the Woods Hole Oceanographic Institution.
CZM will work with the two institutions to ensure that their Sea Grant
programs adequately reflect the research and extension needs of the
commercial and sports fishing industry. Desirable Sea Grant programs
for Massachusetts may include:

1. support for biological research on species that have com-
mercial significance, on aquaculture methods, and on improv-
ing or devising techniques and methods used for harvesting
and processing, and

2. advisory services for fishermen and fish processors on new
techniques and methods of harvest, processing, and sale.
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COASTAL HAZARDS

SUMMARY OF FINDINGS

The attractiveness of. the Massachusetts coastline comes
largely from the constant shaping and reworking of shoreline features
by natural processes unique to the coastal zone. These same proces-
ses, however, periodically turn the coastal zone into a hostile envi-
ronment where the powerful forces of flooding and erosion cause
widespread damage to manmade structures and facilities. Consider,
for example: :

— The great hurricane of 1938 was estimated to have caused
$56.9 million worth of damage to the communities bordering
Buzzards Bay and $6.7 million in damages to the Cape Cod
region.

- 1In 1954, hurricane Carol caused damages of $46.9 million to
the Buzzards Bay area and $7.0 million to the Cape Cod
region. '

- A single northeast storm in the winter of 1959 caused
$2.7 million worth of damages to Bosto& Harbor and $445,000
in damages to South Shore communities.

- Northeast storms in 1961 and 1972, respectively, caused
$300,000 in damages to the North Shore region and $1.3
million in damages to the Town of Scituate alone.

While the increasing effectiveness of storm warning services and
evacuation preparedness plans has substantially reduced the threat
to human lives posed by coastal flooding and erosion, increased
development of hazard prone areas exposes more and more structures
to direct attack by storm forces.

Unwise development of coastal flood and erosion prone areas is
commonly attributed to the public's ignorance of the potential risks
to both lives and property. The recent public opinion survey con-
ducted by the Massachusetts Coastal Zone Management Program finds to
the contrary. Of the coastal residents polled, 557 felt that erosion
of coastal areas was at least somewhat of a problem, 337 felt that
coastal flooding is a threat to some areas, and 47% felt that devel- .
opment should be prohibited within coastal flood and erosion hazard
areas. Additionally, as of March 31, 1976, $188 million of nationally
subsidized flood insurance has been purchased by owners of property
within the coastal communities, thus indicating the gravity of con-
cern felt by coastal residents. Federal subsidies of the cost of
this insurance currently amount to almost $3 million,3 and annual
subsidies of similar magnitude will continue for several years until
the program progresses to its second phase in participating coastal
communities.
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Obviously, then, the threat of flood and erosion damage is
perceived to be very real. However, as the value of coastal pro-
perties continues to escalate, many coastal residents will continue
to risk property damage in order to enjoy the economic and aesthetic
amenities offered by coastal living. On the other hand, improved
water quality and the provision of other amenities in more protected,
urban areas may reduce pressure for development of the remaining
undeveloped hazard prone areas.

Much of the damage from flooding and erosion could be avoided
if owners of coastal property and developers would respect the value
of natural buffers along the coast. Unfortunately, only recently
has the protective role of coastal landforms and processes become
more clearly understood. TFor example, beaches and marshes dissipate
destructive storm waves over their gradual slopes; beach grasses and
other coastal vegetation stabilize dune systems and prevent direct
wave attack against inland areas; erosion of one segment of beach
or bluffs provides sediment material for accretion of another. 1In
short, all coastal systems function in a state of dynamic equilibrium
to withstand wave and wind forces.

Development of these sensitive buffer areas for residential,
commercial, or recreational uses has not only left structures and
facilities exposed to destructive forces, but also seriously im-
paired the ability of these buffers to protect inland development
areas, scenic resources, and other unique aspects of the coastal
zone. Further, these buffers often support important wildlife
habitat, such as tern nesting areas.

In response to the need to protect development in hazardous
areas, massive protective structures have been built and in some
instances have been effective. However, they are becoming increas-
ingly recognized as, at best, expensive short term solutions which
may only exacerbate problems elsewhere along the coast. With the
implementation of the National ¥lood Insurance Program and other
recent federal programs, the federal government is putting greater
emphasis on non-structural measures. However, the CZM Program finds
that still stronger programs are needed to prevent unwise develop-
ment of hazardous areas within the coastal zone and preserve and
restore the natural protective functions of coastal landforms
and processes.

A high degree of cooperation among federal, state, and local
entities will be required to facilitate optimal use of remaining
undeveloped buffer land along the coast, to restore previously im-
paired buffer areas, to prevent development that would exacerbate
existing hazards, and to implement limited structural solutions in
situations where the need for structural protection is unquestioned.
The policies of this section are designed to meet these needs and
be consistent with emerging federal policy that directs the burden
of risk in hazardous areas to be shifted to owners of property
within these areas.4
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NATURAL PROCESSES RELATING TO FLOODING AND EROSION OF COASTAL AREAS

i

Two major types of storms affect the coastline of Massachusetts:
hurricanes and northeast storms. Because these two types of storms
attack the coast from different directions, the magnitude of flood
and erosion damage will vary with the exposure of coastal communities
to the direction of storm approach. Damage from hurricanes occurs
chiefly along the southern Massachusetts coastline from the Rhode
Island line into Buzzards Bay, the Elizabeth Islands, Martha's
Vineyard, Nantucket, and the southern Cape Cod shoreline eastward
to Chatham. The eastern stretch of the Cape Cod coast from Chatham
north to Provincetown is more vulnerable to northeast storms. Shores
along western stretches of the Cape from Provincetown to Brewster
are generally unaffected by northeast storms, but are seriously eroding
in certain areas. The remainder of the Massachusetts shoreline north-.
ward is highly susceptible to northeast storm flooding and suffers
erosion in varying amounts depending on the severity of each storm.

Of course, individual stretches of coastline within these broad
ranges may vary significantly with respect to vulnerability to
hurricanes, northeast storms and storms striking the coast from
other directions.

The accompanying map depicts the approximate locations of the
coastal reaches where erosion is most critical. Erosion in these
areas is evidenced by a loss in significant recreational beach
benefits, a significant loss in other public lands or facilities,
significant damage or destruction of private property, or signifi-
cant change in the acreage or configuration of conservation lands.
Because the rate of erosion in a particular area is highly variable
from year to year and is not easily quantified "ecritical erosion"
is typically defined to mean erosion of shorefront property that
causes it to become unusable now or in the near future.

Maximum flooding along a particular coastline will occur when
the storm winds blow onshore at or near the time of high tide (es-
pecially during spring tides) when water elevations reach their
highest levels. Strong winds exerting pressure on the water's sur-
face may cause it to "pile up" against the coast resulting in the
effect called “storm surge."

While severe coastal flooding and erosion are typically the
result of occasional tropical or northeast storms, shoreline areas
are also subjected daily to normal wave and aeolian (wind) effects
which cause constant shifts in the configuration of beaches, sand
dunes, barrier beaches, and other coastal landforms. Through the
off-shore transport of sediment material in currents parallel to the
shore (littoral drift) all of these coastal formations are linked
together as sources of sediment or areas of deposition. Thus,
erosion of one stretch of sand cliff or beach may be supplying sand
for replenishment of a beach situated down coast. Therefore, any
action, either natural (such as a storm) or manmade (such as the
construction of a groin), affecting one segment of coast can cause
detrimental or beneficial effects on another stretch of coast directly
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adjacent or miles down coast in the direction of the littoral flow.
Sand also moves perpendicular to the beach--onshore during the summer
when low energy waves prevail and offshore in the winter season due
to higher energy conditions associated with storms. As with littoral
movement, if the onshore-offshore dynamic process is disturbed,
negative effects may occur to the beach. i

When left to develop and evolve in an unaltered natural state,
the various types of coastal landforms will function to weaken and
buffer the high energy effects of storm forces as follows:

Sand beaches and dune systems: The gradual slope of the
beach face dissipates wave energy; sand deposited by
littoral processes is transported via wind to form dunes,
and is subsequently stabilized by vegetation. The natural.
buffer created protects inland areas from wave attack.

Barrier beaches: The beach and dune systems function as
above, protecting landward estuaries, tidal flats, and salt
ponds, as well as mainland shores. Overwashing of the dunes
during storms causes redistribution of substrate for sand

- dune formation and marsh development, thus maintaining the
height of backshore areas, and causing slow landward migration.
Natural inlets may also be breached in these systems periodi-
cally, providing increased circulation of salt ponds and
lagoons and a redistribution of sediment material.

Offshore bars: The submerged bars dissipate winter wave
energy during storms, and provide a sediment source for
seasonal rebuilding of sand beaches and landward dunes.

Sand and Clay Bluffs: Erosion of bluff slopes.provides
sediment material to replenish downcoast beaches.

Wetlands: The gradual slope of the marsh beds and binding
vegetation dissipates incoming wave energy during storm periods,
causing deposition of additional sediment material. Marshes

in upstream areas of estuarine water bodies may also provide
some natural storage of fresh flood waters.

ADVERSE EFFECTS OF DEVELOPMENT OF FLOOD AND EROSION PRONE AREAS

Unfortunately, intensive development of the coastal zone for
tourism and recreation, housing, and other uses have often resulted
in serious alteration of natural protective landforms and resulted
in the implementation of futile attempts to combat nature through
construction of massive engineering works. Because of economic
incentives, ignorance, or willful disregard of the importance of
maintaining natural buffering functions, building practices have
left structures in many areas directly exposed to storm surge, wave
attack, and erosive forces, and have resulted in the deterioration
of coastal habitat, scenic attributes, and recreation resources,
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Principal adverse effects of construction of residential or
commercial structures and ancillary facilities on beaches, sand
dunes, and barrier beaches may include:

-~ Cutting of dunes: regrading of dunme areas for construction
of buildings and other facilities reduces the capabilities
of the dune system to dissipate wave energy.

- Disruption of natural wind flow and depositional patterns:
obstructing buildings cause scouring effects which may
result in dune "blowouts" wherein vegetation is destroyed
and the normal pattern of parallel dune ridges is adversely
disrupted. The protective dune system is then more vul-
nerable to breaching by storm waves.

- Obstruction of overwash: obstruction by buildings and other
facilities or improper restoration of dune areas will impair
the "constructive'" overwash of barrier beaches during storm
periods. Landward deposition of sediment which builds up
the interior and backshore areas of the beaches will be
prevented.

-~ Acceleration of beach/dune face erosion: construction of
sea walls or the cutting and steepening of foredune slopes
will cause increased erosion of the beach face since wave
energy will be concentrated rather than dissipated over a
gradual slope.

- Acceleration of bluff erosion: building on the edges of
bluff crests removes binding vegetation, increases surface
runoff, loosens bluff material, and accelerates erosion
of bluff slopes.

- Encroachment of devélopment in coastal wetlands, estuaries,
and tidal flats: £filling of these shallow open expanses
reduces the area over which wave energy can be dissipated.
Their flood storage potential may also be reduced if located
in mouths or embayments.

~ Ground water withdrawal and contamination: human consump-
tion of the ground water supply reduces the limited quantity
of fresh water available to the dependent vegetation and
increases the likelihood of salt water intrusion. Seepage
from septic systems or storm-damaged sewer systems may
seriously pollute local ground water supplies and adjacent
marshlands and shellfish beds.

- Disruption of surface runoff and sub-surface infiltration:
pavement of roads and parking lots with impermeable surfaces
will increase surface runoff and reduce the infiltration of
fresh water needed to support vegetation. Furthermore,
recreational over-use of coastal areas may also degrade the
buffering functions of natural landforms. For example, beach
grass is acutely sensitive to trampelling--therefore excessive
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foot traffic in sand dune areas may cause erosion of dune
slopes, as may heavy use of off-road recreational vehicles.

STATE AND FEDERAL STRUCTURAL PROGRAMS \

\
Through the combined efforts of the United States Army Corps
of Engineers, the Massachusetts Division of Waterways, and the
Metropolitan District Commission, a number of structural protective
measures, such as seawalls, groins, jetties, breakwaters, and dikes
have been implemented over the years along the coast of Massachusetts
to protect development in hazard prone areas. Projects implemented
by these agencies have met with varying degrees of success, and in ﬁ
some cases may even have accelerated erosion by depriving down drift
beaches of sand or by concentrating energy on the beach face at the
base of the structures.’ The Division of Waterways receives no
appropriation for maintenance of structures it builds. Responsibility
for maintenance is placed on local communities who are often unable
or reluctant to meet the substantial costs involved. Therefore,
the Division of Waterways periodically must completely rebuild
deteriorated structures.

THE NATIONAL FLOOD INSURANCE PROGRAM AND
OTHER NON-STRUCTURAL PROGRAMS

\

On the federal level, the major focus of flood plain manage-
ment has been the 1968 Mational Flood Insurance Program (NFIP)
amended in 1973 and administered by the Department of Housing and
Urban Development. Created in the effort to shift the financial
burden of flood risk to coastal landowners and away from federally
appropriated disaster relief (for which the public at large must
bear the costs), principal features of the program include:

1. Federally subsidized insurance coverage for existing
structures in flood prone areas designated on preliminary
hazard boundary maps, (see figure below).

2. Federal sanctions against the allocation of federal
acquisition or construction funds unless the recipient
community is a member of the national program.

3. Mandatory community management regulations including
requirements for floor elevations in flood and erosion
prone areas, use of flood resistant materials, anchoring
of building supports, use of flood resistant materials,
building set backs, and non-alteration of flood flows or
sand dunes. Enforcement of the regulations through local
building permit processes is petriodically monitored by
the FIA.

4, Delineation on Flood Insurance Rate Maps (FIRM's) of
special flood hazard areas (A zones-areas within the 100
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Vol I p. 116 item 4)
change "up to 90%" to '"50%-55%"

8=
speclal riood hazard areas subject to the errecis vi storm
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Vol I p. 116 item S) add the following:

"FIA is initiating a study to determine whether such a
"natural buffering capability" is carried out by coastal

. wetlands, which types of these perform such a role and under
what circumstances, and how to regulate development to
protect such a function if it is found to exist."

ad = a

*Note:
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Vol T p. 116 item 6) line 2 change ''will" to "may'" and add the. following
sentence at the end:

"On the other hand, inclusion of an area within a flood
hazard zone on a FIRM, may cause a decline in market values."

established for the program will reduce loss of life and
property over the long term, and the financial losses of
private landowners will be substantially reduced.

the flood insurance rate mapping process being coordinated
by the FIA will provide an excellent data base to delineate
flood and erosion prone areas for future management.

the structural standards required of new development in
hazardous areas will discourage building where the
costs of complying with the standards would be prohibi-
tive.

the provisions for inexpensive insurance (there is a
maximum chargeable premium rate and costs are typically
subsidized up to 90% by the federal government) may do
little to encourage relocation of existing development out
of flood or erosion prone areas. Conversion of seasonal
housing to year round use may in fact be encouraged.l0

alteration of natural landforms in high hazard areas will

be prohibited, but natural buffering capabilities in other
hazard areas may be degraded because required construction
standards relate only to improving structural integrity.

continued public subsidy to sustain development in
hazardous areas will foster increased property values
which may lead to increased pressure for additiomal
subsidies to construct protective engineering works
or provide other community services that will be
subject to a high risk of damage.

The 100 year flood means ''the flood having a one percent

chance of being equalled or exceeded in any given year."
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Typical Flood Hazard Boundary Map
Emergency Phase of Flood Insurance

Program-

ZONE A4
(EL.10'MSL)

Typical Flood Insurance Rate Map (FIRM)
Regular Phase of Flood Insurance
Program '

Figure
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Given its basic purpose, that of reducing loss of life and
property, the NFIP represents a major step in the right direction.
However, since the minimum structural standards required of communi-
ties participating in the program may be taken to be maximum level
management controls, it is clear that additional guidance (e.g.,
technical assistance from CZM in developing zoning by-laws) may be
needed to develop optimal solutions to effective hazard area
management (e.g. floodplain zoning which restricts the type of devel-
opment as well as ensures the structural integrity of permitted
uses).

With the passage of the Water Resources Development Act of 1974,
the federal government has directed that non-structural hazard area
management measures be given equal consideration with traditional
structural measures in the evaluation of flood protection alterna-
tives. Section 73 of this Act directs that:

. . . in survey, planning, or design by any federal
agency of any project involving flood protection,
consideration shall be given to non-structural al-
ternatives to prevent or reduce flood damages. These
non-structural alternatives would include such things

as flood-proofing of structures; flood plain acquisition
for recreational fish_and wildlife, and other public pur-
pose; and relocation.

While awaiting development of a national strategy to opti-
mize flood management benefits through combinations of the manage-
ment techniques suggested in Section 73, the 0ffice of Management
and Budget has restricted appropriations related to this Act.
However, when implementation of this Act on a larger scale becomes
a reality, there may be opportunities for widespread benefits to
flood-prone communities in the coastal zone.

Non-structural measures such as dune restoration and stabi-
lization are supported by Conservation District and Resource Con-
servation and Development programs of the Soil Conservation Service,
U.S. Department of Agriculture. Additionally, local comservation
commissions sponsor dune restoration projects using plant materials
supplied by private concerns. Also, with the assistance of the SCS
Pilgrim RC&D Program, the Massachusetts Coastal Zone Management
Program has helped to establish a nursery to supply coastal plant
materials for state park restoration programs. These types of non-
structural measures are typically less expensive than structural
measures, may more closely stimulate effects of natural processes,
and if development and access can be properly restricted on the
project areas, the buffering functions of dunes and beaches can be
significantly restored. Techniques that can be employed include,
for example: the positioning of snow fences to trap wind-trans-
ported sediment, or the planting of vegetation to bind sediment
and stabilize dunes. Artificial nourishment of beaches with sand
extracted elsewhere has also been used effectively in some areas.
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OBJECTIVES

The preceding discussion suggests that management of hazardous
areas in the coastal zone should be designed to achieve the following
objectives:

1. To reduce current losses of property and lives and to
prevent future losses;

2. To preserve and restore coastal landforms and natural
processes which are essential to the protection of
coastal environments and landward areas; and

3. To maximize the effectiveness and reduce the costs

of public investment in hazard prone areas.

CZM POLICIES AND PROGRAM RECOMMENDATIONS

Policy (8) Discourage further growth and development in
hazardous areas and preserve natural buffers
throughout the coastal zone.

a. Restrict new development in identified V and E zones
and in barrier beach, sandy beach, primary dune, and
salt marsh Significant Resource Areas to the permitted
uses defined under Policy 1, Marine Environment section.

b. Condition new development in contiguous upland areas
within a zone extending landward to 100 feet inland of
the limit of the 100 year flood, especially within
designated Areas for Preservation or . Restoration, to
ensure that existing hazards are not exacerbated and
that the proposed uses or activities are appropriate in
light of the risks of damage.

c. Ensure that development proposed to be located in inter-
tidal areas or offshore in coastal water bodies will
not exacerbate existing erosion or flooding hazards
in adjacent or downcoast areas.

d. Encourage and support local floodplain zoning and other
management of hazardous areas in all coastal towns,.

CZM recognizes that many of the hazardous areas within the
coastal zone have already been extensively developed, and that it is
unrealistic to expect or demand relocation of this development out of
the flood zone or away from critically eroding areas. In communities
that participate in the National Flood Insurance Program, protection
against financial losses is available to property owners, and the
increasing effectiveness of storm warning services has substantially
reduced the potential for loss of lives should a major storm strike

g | _
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the coast. Therefore, CZM sees the need to concentrate on preventing
new growth and development that would be prone to damage, would exacer-
bate existing hazards, or would impair the ability of natural buffers
to protect both existing development in hazardous zones and development

in adjacent inland areas.* The above policies and Policy (9) are
structured to meet this need.

IMPLEMENTATION

Policy (8a) is virtually synonymous with Policy (1) and as
noted in the Marine Environment section, will be implemented over
the long term using state Wetlands Restriction authorities, with
priority for restriction assigned to Significant Resource Areas
located within designated Areas for Preservation or Restorationm.
In the interim, local conservation commissions will implement this
policy, as well as Policy (8b) as indicated in the Implementation
section of Policy (1). The exercise of DEQE's superceding orders
shall be consistent with these policies. Policy (8c¢) will be im-
plemented using the state tidelands and Corps of Engineers permit
authorities to ensure that construction of proposed development
in water bodies will not adversely alter littoral processes or
circulation patterns thereby causing accelerated erosion of shoreline
areas (See Policy (4), Marine Environment section, as well). Addition-
ally, CZM encourages all coastal communities to adopt local flood -~
hazard zoning to proscribe the types of development and activities
suitable to hazardous areas along the coast.

——National Flood Insurance Program, 1968, Amended 1973 - Regard-
less of the form of local or state action to control development in
[hazardous areas, communities participating in the NFIP must adopt
minimum management criteria relating to floor elevations and flood
proofing of new development. Under new regulations promulgated by FIA
(Federal Register, Vol. 41, No. 207, October 26, 1976), alteration of
sand dunes in V zones that would increase the potential for flood
damage will be prohibited. All new development or praposed improvements
in E zones will also be subject to local building permit denial or con-
dition if they would not be safe from damage, cause flood-related ero-
sion hazards, or otherwise exacerbate existing flood-related erosion
hazards. Setbacks for new development to create a safety buffer zone
will also be required.l3 CZM endorses these new regulations and will
Jcollaborate with the Federal Insurance Administration to ensure con-
sistency between administration of the NFIP and the CZM Program (CZMA,
1972, Section 307). As communities prepare their floodplain management
regulations required for participation in the regular phase of the NFIP,
they will be encouraged to adopt provisions which restrict the use of
azardous areas as recommended in Policy (8), as well as specify struc-
tural requirements as directed by the NFIP. Additionally, CZIM will

*Note: In extreme cases where there would be widespread public benefit,
structural aolutions may be appropriate to protect existing
development. (See Policy (12))
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encourage the FIA to assign priority to mapping hazardous areas within
designated APR's,

—-Coastal Wetlands Restriction Program (MGLA Ch. 130, S. 105) -
Under this Act, "coastal wetlands'' are defined as any land subject to
"eoastal storm flowage" and such contiguous land deemed necessary to
affect in order to carry out the purposes of the Act., Therefore,
barrier beach systems, primary sand dunes, sandy beaches, and salt
marshes subject to storm flowage are fully covered by this Act, as will
be V and E zone areas once they are designated on community Flood
Insurance Rate Maps prepared for the HUD flood insurance program. As
part of the Department of Environmental Management's responsibilities
to carry out the CZM Program, coastal wetlands within Designated APR's
shall be assigned first priority for mapping and restriction.

--Wetlands Program (MGLA Ch. 131, S. 40) - Empowers local conser-
vation commissions to issue Orders of Conditions or deny permits for
activities on "...any land subject to coastal storm flowage and flood-
ing" if that land is significant to flood "control" or "storm damage
prevention.” CZM will continue to work with DEQE to develop new regu-
lations for the wetlands protection program which will provide greater
specificity for tests of significance, particularly with regard to the
prevention of damage to natural buffers. DEQE will review all Notices
of Intent and Orders of Condition to ensure conformance with Policy (8)-

—--Waterways Program (MGLA, Ch. 91, S. 14) - Authorizes the Water-
ways Program to license construction or extention of any structure, the
filling of any lands or flats, the dumping of dredged or other materials|
in any of the tidewaters of the state. The removal of stones, gravel,
sand or other material from any shore, or the destruction of vegetation
may also be prohibited if determined to be injurious to any harbor or
other navigable water (MGLA Ch. 91, S. 30). CZM will work with the
Waterways Program to develop regulations to ensure that review of pro-
posed projects includes determination of potential effects on existing
flooding or erosion hazards and that projects are appropriately con-
ditioned or denied. These regulations will stipulate how the Waterways
Program will be integrated with the Wetlands Program,

--Federal Permits for Filling (Federal Water Pollution Control
Act of 1972, Section 404), Transportation of Dredged Material (Marine
Protection, Research and Sanctuaries Act of 1972, Section 103), and
Alterations in Navigable Waters of the United States (River and Harbor
Act of 1899, Section 10) - Authorizes the Corps of Engineers to issue:
permits for discharge of dredged or fill material in waters of the
United States, for transportation of dredged material for the purpose
of dumping in ocean waters, and for structures outside of established
federal lines (such as piers, floats, moorings, bulkheads, outfalls,
pipelines, overhead and submarine cables, groins, jetties and other
obstructions, and for excavating from or depositing materials in such
waters. CZM will only approve certificates of consistency for Corps
[permits if the proposed action is consistent with Policy (8).
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rV ~-Zoning Enabling Act (MGLA Ch. 40A, S. 2) - Authorized local
floodplain zoning and conservancy zoning whereby ordinances can be
enacted to safeguard public health and safety on lands "subject to
seasonal or periodic flooding." CZM will work with the FIA as noted
above, and with the office of Local Assistance of the Department of
Community Affairs to provide the legal research and planning skills
needed to develop adequate floodplain zoning.

--Conservation Restriction Program (MGLA Ch. 184, S. 31-33) -
Authorizes voluntary conservation restrictions for flood or erosion
control. Land restricted under this authority is assessed as a
separate parcel for tax purposes (Acts of 1972, Chapter 719).

Policy (9) Ensure that state and federally funded public works pro-
jects proposed for location within the 100 year coastal
floodplain will:

a. not exacerbate existing hazards or damage natural buffers,

-b. be reasonably safe from flood and erosion related damage, and

c. not promote growth and development in damage prone or buffer
areas, especially in undeveloped areas of APR's.

While Policy (8) concerns private development, the above policy
is aimed at ensuring the soundness of public investment for public
works projects in hazardous areas of the coastal zone. Public
facilities such as roads or sewers that are constructed in hazardous
areas may be subjected to continual damage necessitating costly re-
pair and maintenance. Secondly, the provision of public services
in hazardous areas with the capacity to serve growth beyond existing
development may encourage new development that would be incompatible
with the damage risks and the need to protect matural buffers. Thirdly,
increasing public services, together with the availability of sub-
sidized flood insurance, may increase private property values, thereby
inducing pressure for additional federal or state subsidies to build
shoreline protection structures. Such a result would be inconsistent
with the national policy to shift the burden of risk of living in
hazardous areas to the property ownerl4 and may induce spiralling
subsidies of development in hazardous areas, as well as discourage
voluntary relocation. B

- The installation of sewerage systems and treatment plants in
highly dynamic and unstable environments, such as barrier beaches,
should be discouraged, since construction of these facilities
may, as noted above, encourage conversion of summer homes to year-
round use or stimulate some new development.l3 Installation of sew-
erage without recharge facilities may cause depletion of critical
ground water supplies. Additionally, a system failure during a major
tidal flood could cause a severe pollution problem. Thus, structural
solutions in high risk hazardous areas should be implemented only if
warranted by a severe water pollution problem and if non-structural
solutions, such as upgrading of existing subsurface disposal systems
are deemed ineffective or cost prohibitive. If implemented, the de-
signed capacity of sewerage systems should be limited to the existing
peak population and the systems should be adequately flood proofed.

\ J
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IMPLEMENTATION

Principle implementation measures will include existing review
processes and advance coordination with agencies.responsible for public
investment decisions in the coastal zone.

-=A-95, NEPA, MEPA - CZM will use these existing review processes
to ensure that federal or state funded projects proposed for construct-
ion within the 100 year flood zone meet the criteria above. Particular
scrutiny will be given to design capacity, siting of facility components]
and service area, adequacy of flood proofing, and the nature and extent
of site disturbance necessitated by construction of the proposed pro-
ject. Where necessary, CZM will use the federal consistency provision
of the Coastal Zone Management Act to ensure that CZM concerns are met.
(For further guidance as to how CZM will coordinate with agencies fund-
ing transportation improvements and sewage treatment facilities, see
Policy (35) regarding public investment in infrastructure.)

Policy (10) Acquire undeveloped hazard prone areas for comnservation or
recreation use.

Acquisition of land, either in full or in part through easement
purchase, is a common means of preserving or expanding open space. It
is also the most effective tool for preventing growth and development
that would be wvulnerable to storm damage or would impair the buffering
functions of natural areas. Further, most open space uses will not
require construction of extensive facilities and therefore are appropri-
ate for damage prone areas.

On the state level, it is unlikely that sufficient funds will be
available for the acquisition of lands on the basis of hazard protectioJ
alone, since the availability of acquisition funds will typically be
dependent on the recreational benefits that can be derived. Therefore,
hazard prone lands should be given priority for state acquisition if
either:

a. undevelopable because of the hazards present; e.g., a rapid
rate of erosion makes a piece of shorefront property unsell-~
able or unbuildable; or

b. they serve as a natural buffer protecting public investments
in nearby or downcoast areas;

and if: they can be improved through non-structural measures so
that they can sustain an appropriate type and level of
public recreational activity, given the nature of the
hazards present.

Acquisition by local conservation commissions, on the other hand,
can be used to conserve the buffering or ecological value of hazard
prone areas without requiring that intensive recreational use be sup-
ported. It is therefore recommended that hazard prone lands be con-
sidered for local acquisition (with or without state assistance) if
they serve as natural protective buffers of if their buffering capabil-
ities could be restored through non-structural improvements, particular-
ly if local zoning or other controls are inadequate to prevent
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development that would be vulnerable to damage or would excerbate exist-
ing hazards.

Acquisition by any level of government should also be given ser-
ious consideration if federal, state, or local funds have been repeated-|
ly allocated for flood proofing or repair of damaged utilities, roads,
bridges or other public services. Additionally, in extreme cases, ac-
quisition of substantially damaged developed areas may be justified in
order to prevent redevelopment that would again risk major losses, de-
grade natural buffering functions, or require continued public subsidy
(such as disaster relief or flood insurance). "Substantially damaged"
should be defined as structural damage whose value amounts to greater
than 75% of the market value of the structure(s) prior to occurrence of
the damage.

IMPLEMENTATION

Acquisition of hazard prone areas by the state could be achieved
using existing capital outlay funds, Coastal Zone Management funds,
or the Land and Water Conservation Fund of the Bureau of Outdoor Recre-
ation, provided substantial recreational benefits can be derived. The
propensity for hazards would thus be considered as only one of many
criteria under existing point system selection processes. (As noted
below, two other federal sources may in the future place greater empha-
sis on hazard protection alone and thus increase the availability of
funds for purchase of hazard prone areas). The selection system which
is used to allocate state Self-Help funds to communities who can meet
the matching requirements weights ecological and other natural values
more heavily, thereby providing greater flexibility in receiving fund-
ing for acquiring hazard prone areas. Use of this fund may therefore
be most appropriate to local acquisition of hazard prone areas.

--Land and Water Conservation Fund, Bureau of Outdoor Recreationm,
Department of the Interior - This Act provides funding for acquisition
of lands for recreational use through allocation to the state Department
of Environmental Management or to towns via reimbursement through Con-
servation Services. Since projects are evaluated on a point system
emphasizing recreational need, only hazard prone areas that can provide
and sustain substantial recreation benefits should be considered for
funding under this authorization.

~-Coastal Zone Management Act Amendments, 1976, Section 315 -
[Puring the implementation phase of the CZM program, CZM will have access]
to federal funds for the purchase of recreation lands in the coastal
zone. CZM will ensure that, in addition to assigning priorities on the
hasis of potential recreation benefits, priority is given to areas that
meet the criteria stated above. (See Recreation section.)

--National Flood Insurance Act, Section 1362 - In the event that
it would be clearly in the interest of the public's safety to acquire
damage prone areas, the federal government is empowered to purchase
reas substantially damaged by storms. Once purchased, the property
ould then be deeded to the Commonwealth or the locality within which
it is located, who would then have the responsibility for determining
ppropriate public use of it. To date, funding for such purpose has not
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been appropriated by the federal government, nor have regulations for
administering Section 1362 been promulgated. However, this authority
may provide a very effective tool for acquiring damage prone areas in
the future.

--Self-Help Funds - Matching funds from the Commonwealth are
available to local conservation commissions for the purchase of con-
servation land, such as floodplains. €ZM will work with Conservation
Services, the administering agency, to ensure that propensity for coast-
al hazards is given major consideration in the selection of recipients
for disbursement of funds.

Policy (11) Provide funding and technical assistance for the restora-
tion and stabilization of foreshore and shore areas in
hazardous zones using non-structural measures.

In areas where natural sand dunes and beaches have been severely
damaged through unwise development practices or uncontrolled use, res-
toration and stabilization measures such as dune rebuilding, stabiliza-
tion of dunes by vegetation planting, and artificial beach nourishment
should be considered. These measures are generally substantially less
expensive than structural measures, and if implemented properly can
closely simulate the effects of natural conditions.

The costs of implementing beach nourishment programs can be high,
particularly when sand must be transported considerable distances to
the nourishment site, and when the sand supply contributed by littoral
and aeolian (wind) processes will be inadequate to prevent the need for
frequent periodic re-nourishment.

Minimum criteria for implementing any of these types of measures
through either federal, state, or local action should include:

1. the existence of adequate land use regulation or access
controls to prevent deterioration of restored or stabilized
areas; and

2. the establishment of adequate design criteria to ensure

proper height, slope, width, and sand grain size of restored
dune and beaches; and

3. the assurance that future maintenance and’replenishment
requirements have been estimated and can be provided for.

IMPLEMENTATION

Non-structural measures can be supported through various federal
and state programs as outlined below:

—-—Corps of Engineers Beach Nourishment Projects - The Corps is
authorized to undertake beach nourishment projects in publicly owned
recreation areas. CZM will solicit such projects where they are deemed
economically feasible and where adequate sources of sand are available.

- ‘ _
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--80il Conservation Service Erosion Control Projects ~ SCS pro-
vides technical and financial assistance through local conservation
districts and the Pilgrim Area Resource Conservation and Development
Project (PL 87-703) for upland erosion control, vegetation planting,

and minor structural measures (less than 3 feet in height above mean
high tide). CZM will work with local conservation commission and com-
munities to secure assistance from SCS in implementing these types of
measures.

—-Waterways Program (MGLA Ch. 91, S.11-13) - Is empowered to
undertake the "improvement, development, maintenance, and protection"
of foreshores and shores. While this authority has primarily been used
to fund structural engineering works, sufficient flexibility exists to
provide funding for beach and dune restoration and stabilization mea-
sures in Special Assistance Development Areas if there is clear public
benefit to be gained. CZM will work with the Division to explore the
feasibility of using this authorization accordingly.

--CZM Beach Grass Nursery - With the assistance of the SCS Pilgrim
Area RC&D Program, CZM has helped to establish a beach grass nursery at
Myles Standish State Forest. Plants from this nursery will be made

available to the Department of Environmental Management for the restora-
tion of dune and beach areas managed by DEM.

Policy (12) a. Implement federal or state structural solutions to
protect property and lives only when there will be
widespread public benefits and minimal adverse en-
visonmental effects.

b. Approve permits for private flood or erosion control
projects only when it has been determined that there
will be no adverse effects on adjacent properties or
down coast areas.

Policy (12a) should be implemented only when the following cri-
fteria are met:

1. Non-structural measures, such as acquisition, relocation, land
use regulation, flood proofing, and dune/beach restoration or
stabilization have been evaluated and rejected as being cost
prohibitive, ineffective, or legally infeasible.

2. The area to be protected is of greater than local significance
and substantial public benefit in the form of protection of
existing public facilities or development of improved public
access and expanded public use opportunities can be achieved
in conjunction with construction of the proposed project.

3. Implementation of structural measures will not seriously
impair the functioning of natural processes, nor adversely
affect adjacent or down coast areas.
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4. Maintenance costs have been estimated for the project and
included in the cost/benefit evaluations. Agreements have
been reached with recipient communities concerning maintenance
responsibilities,

TMPLEMENTAT ION

Implementation of structural solutions is probably most appropri-
ate to urban areas where natural buffering functions have been irrevo-

cably destroyed, where existing public lands are threatened, where floo
proofing of intensive development would be cost prohibitive and/or in-

effective, and where commercial and industrial activities are dependent
on proximity to the waterfront. Structural solutions are most inappro-
priate to areas characterized by very dynamic conditions such as barrier]
beaches, and should not be implemented except where extreme circumstan-
ces mandate otherwise.

—-Wetlands Program (MGLA Ch. 131, S. 40) - Private or municipal
shoreline protection projects are reviewed by conservation commissions
pursuant to the provisions of this Act. The commissions are authorized
to condition (regulate or prohibit) projects in srder to protect the
interests of the Act, which include flood control, storm damage pre-
vention, and protection of fisheries and land containing shellfish.
Shoreline protection projects which would violate these interests by
negatively impacting adjacent or downcoast areas will be conditioned
accordingly. As noted in Policies (1), (2), and (8), regulations for
this program are being revised to provide uniform criteria for evalua-
tion of proposed projects.

~-U.S. Army Corps of Engineers (P.L. 727 as amended) ~ The Corps
is authorized to build structural projects for beach erosion control
through specific project approval by Congress or through continuing
authorities established by Congress, depending on the level of expendi-
tures involved. For projects meeting the criteria above, CZM will ‘work
with the Corps of Engineers to seek necessary appropriations and ensure
consistency with CZM hazard area management goals.

--Watexways Program (MGLA Ch. 91) - Authorizes the Waterways
Program to undertake construction of erosion control projects. CZM and
the Waterways Program are developing a new project evaluation system,
consistent with the criteria specified above. This system will be for-
malized through a Memorandum of Understanding between the agencies
jvhich will enable both CZM's and Waterways' concerns to be accommodated
in selecting projects for implementation.

As noted in Policy (8) Section 14 authorizes the Waterways Pro-
gram to license all structures constructed below mean high water line
along the Massachusetts coast. CZM will assist DEQE in drafting regula-
tions for the Waterways Program specifying that project approval be
contigent on evaluation of adverse effects on adjacent or downcoast
areas.

L —Coastal Zone Management Act Amendments, 1976, Section 310 -
CZM will support a major study to identify sources, characteristics,
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and depositional areas of the sediment load transported by littoral
processes off the Massachusetts coast. Results from this study would
aid in evaluation of effects on downcoast areas and in locating sources
of sediment for replenishment of eroded lands.

--CZM will also support research and demonstration of technologi-
cal advances which provide alternatives to existing structural measures
typically used in current practice. Floating breakwaters, for example,
can be used to provide protection from wave impacts without obstructing
subsurface sediment flow. In this regard, the Corps of Engineers is
currently preparing a study for CZM of the effectiveness and environ-
mental impacts of protective structures built by them in prior years
at various sites along the coast,
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TECHNICAL NOTES AND SOURGES

"Hurricane Tidal Flood Damages," United States Army Corps of
Engineers, New England Division, damage estimates inflated to
1964 price levels.

New England River Basins Commission, Report of the Southeastern
New England Study, December, 1975.

"Cumulative State Report," March 31, 1976, N.F.I.A., Department
of Housing and Urban Development.

Water Resources Council, Draft Report, "A Unified National
Program for Flood Plain Management,' June, 1975.

Source of data and definition: Joseph Jockimovicz, Division of
Mineral Resources, '"Massachusetts Coastline Condition', 1971.
(Includes data developed by the North Atlantic Division of the
Corps of Engineers in '"The National Shoreline Study - North
Atlantic Region", New York, 1970.)

The authority of the Corps of Engineers is limited to construction
of protective measures only where there is clear public benefit,
the MDC initiates erosion control projects with both the Corps

and Waterways for protection of MDC owned and operated beaches;
and the Division of Waterways funds 50% of construction costs

for protective structures requested by communities. Projects
costing less than $15,000 are commonly undertaken by private
landowners and require permits from the Division of Waterways.

No specific scientific studies concerning the effectiveness of
engineering works constructed along the Massachusetts coast have
been conducted to date. However, in a recent report to the Con-
gress "National Efforts to Preserve the Nation's Beaches and
Shorelines -- A Continuing Problem," June, 1977, the U.S. Army
Corps of Engineers pointed out that their nationwide survey
revealed that "in many cases where substantial and costly erosion
control projects had been completed, they did not prove to be
permanent solutions and continuing and costly project efforts
were necessary to combat erosion." The report also concluded:
although seawalls and bulkheads protect property behind them,
"they often accelerate erosion on the ocean side" by concentra-
ting wave energy on the bases of the structures where they meet
the beach. A 1973 report, Guidelines for Long Island Coastal
Management, by the Regional Marine Resources Council of the
Nassau-Suffolk Regional Planning Board on Long Island, New

York stated that development practices and "...shore protection
structures have created a situation where the natural rate of
erosion effecting both beaches and marshes has been increased."
Adverse effects on downcoast areas caused by groin and jetty
construction are also documented by Garr Sourcie in a January,
1974 Audubon article, "Here Today, Gone Tomorrow,'" (Vol. 76,

No. 1, pp. 71-93).
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11.

12.

13.

14.

15.

16.

Structures built and maintained by the Corps generally have a
useful life of 50 years, while state projects typically have a
useful life of 10-12 years.

Historical data is primarily used for delineating the 100 year
flood elevation in the coastal towns. Application of computer
modeling methods to predict flooding levels and wave run up
effects in complex embayments is currently being evaluated by
HUD, the Corps of Engineers, and other agencies and private
firms involved in rate mapping process.

Encouragement of development in hazardous areas as a result of
implementation of the National Flood Insurance Program was
recently the focus of a symposium sponsored by the New England
River Basins Commission. See The Ocean's Reach, Boston: New
England River Basins Commission, February, 1976. A recent
report sponsored by the Open Space Institute and Natural
Resources Defense Council: "The Status of the Barrier Islands.
of the Southeast Coast,'" Longden Warner, May, 1976, also suggests
that public funds are in fact providing a stimulus to "rapid
and destructive development" of the barrier islands fringing
the Southeast coast of the United States.

From the Committee report on P.L. 930251, House Report 93-541.

Acquisition of natural valley storage areas in the Charles
River basin is currently being funded under Section 1 of the
Water Resources Development Act of 1974,

Final Regulations, Title 24, Chapter X, Subchapter B, Part
1910, "Criteria for Minimum Land Management and Use,'" Federal
Register, Vol. 41, No. 207, October 26, 1976. With regard

to barrier islands, Robert Hunter, acting administrator of the
Federal Insurance Administration, has declared, "FIA strongly
discourages any development on barrier islands because of the
significant dangers to life and property from flooding that

is present there."

United States Water Resources Commission, Draft Report, A
Unified National Program for Flood Plain Management, June, 1975.

Two recent EPA studies have documented this relationship: EPA,
"Secondary Impacts of Transportation and Wastewater Investments:
Review and Bibliography," January, 1975 and EPA, "Secondary
Impacts of Transportation and Wastewater Investments: Research
Results," July, 1975.

Dune stabilization and beach nourishment programs have in some
cases been found to adversely affect natural buffering functions.
See Godfrey and Godfrey, '"Comparison of Ecological and Geomorphic
Interactions Between Altered and Unaltered Barrier Island Systems
in North Carolina,' and Dolan, 'Barrier Islands: Natural and
Controlled" in Coastal Geomorphology ed. by Donald Coates,
Binghamton, New York, State University of New York, 1972.
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VISUAL ENVIRONMENT

SUMMARY OF FINDINGS

From July 11 to July 15, 1976, 1.5 million people became aware
that Boston had a waterfront. They also experienced the inaccessibil-
ity of the waterfront—~tc view the tall ships of Operation Sail, most
people were forced to cram together in a few isolated corners of aban-
doned piers, vie for window spaces in high rise luxury apartment build-
ings, or pay fifteen to forty dollars for a ride on a harbor cruise
ship.

The point: wvery little access to the scenic aspects of the coast-
al zone exists in the Boston Metropolitan Region, a situation paral-
leled in many other areas along the Massachusetts coast where the pub-
lic's desire to enjoy the visual amenities of the coastal zone has been
pre-empted by other values. N

0f the many issues which concern Massachusetts Coastal Zone Man-
agement, protection of scenic values and opportunities is perhaps the
least tangible. This does not mean, however, that management of visual
quality should be ignored, especially since any alteration in the coast-
al zone will naturally have visual impacts. Whether these impacts are,
in balance, beneficial, or adverse, depends in large part upon deliber-
ate planning and management to make desired impacts actually happen.
It is, therefore, essential that a comprehensive management program for
the Massachusetts coastal zone include a visually-oriented element.

In contrast to other management decisions affecting the coastal
zone for which quantifiable data can be used to determine levels of
acceptability, resolution of visually related issues must often rely
on qualitative values and judgements. Recent research, however, in-
dicates that some degree of consensus exists in terms of the landscape
qualities that people perceive to be visually appealing. There ap-
pears to be general agreement that visual quality is strongly linked
to the level of complexity of the viewed scene--harmony of visual ele-
ments is desired, but there must be sufficient variety for the scene
to be interesting and not monotonous. The presence of water, as well
as movement (two characteristics common to coastal views), have also
been found to enhance preferences for visual quality. Further, natur-
alistic landscapes are generally preferred over man-dominated ones—-—
physical modification of natural waterfront configurations, visual
evidence of pollution or other forms of human intervention are unde-
sirable qualities.

These results suggest, as one would expect, that coastal land-
scapes which offer views of the water, a cohesive variety of natural
elements, contrasting changes in topographic relief and interesting
vegetational patterns, and are relatively free from disturbance by
man's activities will be the most valued by local residents and
visitors alike. Identification of significant coastal scenic re-
sources by CZM, as well as recommendations for subsegquent management,
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have been guided by these findings, and by values placed on scenic re-
sources through the citizen advisory process.

On the state level, two basic concerns of Coastal Zone Management
will be to increase visual access opportunities for the general public,
especially in the more developed and urbanized areas, and to ensure
that publicly-funded facilities which are sited within the coastal
viewshed are designed to be visually compatible with natural coastal
characteristics and features of historical or cultural importance.

Management of visual resources will require considerable input and
implementation at the local level. Uses such as housing, for example,
which are responsible for significant impairment of visual access, can
best be regulated through community zoning. "Townscape' qualities and
significant historical or cultural assets can be protected through
designation of historic districts and sites or by means of other local
controls,

While natural features and man-made features of historical, arch-
eological, architectural, or cultural significance provide the coast
with its greatest visual assets, coastal dependent activities, such as
commercial shipping and fishing are also important integral elements
of the visual environment of the coastal zone. Their facilities and
operations need not always be viewed as eyesores. If access to them
is carefully designed, they can provide interesting visual and educa-
tional opportunities. Further, views of urban harbor areas can be in-
creased if physical access to the waterfront is provided around facili-
ty perimeters.

Finally, management of visual resources may in some instances re-
quire application on a "corridor" basis, since both natural and man-
made elements will be viewed as a continuous set of images along major
transportation and recreation networks.

THE COASTAL VIEWSHED

Views of unique scenic attributes of the coastal zone, whether
natural or man-made, are constrained by intervening topographic fea-
tures, vegetation, or man-made elements. Natural ridges, dense stands
of trees and understory shrubs, and man-made structures and facilities
will block both views to the shoreline and water and views of the coast-
al landscape from the water. Typically the inland boundary of these
views will be the first major ridge line or change in topographic re-
lief (see diagram below).

When natural vegetation or man~-made structures obstruct views
within this zone, the visual boundary, or 'viewshed" limit is moved
toward the water (see diagram below). The latter condition defines
the existing viewshed, the former, the potential viewshed within which
vistas of the coastline could be created through, for example, imagina-
tive site planning, or the removal or modification of obstructing
buildings and facilities. It is within these boundaries that management
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of coastal scenic and visual resources will be most relevant. Also of
concern to CZM are elevated positions outside of the viewshed, such as
hilltops or observation towers, since they may be visible from loca-
tions within the viewshed.

An approximation of the relative abundance of visual access to
the shoreline is given in the chart below. The bar graphs display the
ratio of acres of undeveloped land with existing or potential views to
each mile of shoreline in the coastal regions, excluding the Boston
urban area. As would be expected, the amount of visual access is
generally less in the more densely developed areas, e.g., the Lower
North Shore and the South Shore. This type of analysis was not pos-
sible in the Boston Metropolitan area due to the difficulty in con-
structing an accurate viewshed in a heavily developed area. Obvi-
ously, however, such a graphical depiction for Boston city proper
would show a limited amount of undeveloped land across which views of
the shoreline would be possible, although views of the harbor are
available from many of the taller office and residential structures.

Within the coastal viewshed, natural and man-made visual elements
may be either of a point (e.g., Boston Light), areal (e.g., Barnstable
Marsh), or linear nature (e.g., the North River). In the following
sections, visual attributes of point and areal features of natural,
historical, architectural, or cultural significance are discussed, as
well as impacts of contemporary human activities. Linear elements
are then discussed in terms of their importance as visual corridors
within the coastal zome.

VISUAL ATTRIBUTES OF NATURAL COASTAL FEATURES

Within the coastal viewshed, the wide variety of natural elements
provide a great diversity of scenic attributes unique to the coastal
zone. Individual perceptions of the visual quality of these features
may vary considerably and may be greatly tempered by the psychological
disposition and cultural background of the observer (e.g., their mood,
educational background, geographical origin, etc.) as well as by other
aesthetic or preference factors (e.g., odor, smell or suitability of
the viewed area for recreational activity). For example, a salt marsh
may be viewed. as a pleasing, tranquil coastal scene by an infrequent
visitor to the coastal zone, while the same marsh may be seen as an
aesthetic nuisance by a local resident because of its odor or because
a channel must be periodically dredged through it for recreational
boat access,

Generally speaking, however, the research findings discussed
earlier and the fact that a great number of Massachusetts residents
flock to coastal areas in the summertime would seem to indicate that
most coastal features are deemed visually appealing. Visual attri-
butes of specific coastal environment types which contribute to their
attractiveness are highlighted below:3
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Coastal Environment Scenic Attributes

Beaches and Sand Dunes * sense of infinite space, immense

’ scale and rhythmic motion

* soft, rolling forms, accentuated by
the lack of tall vegetation

% effects of wind and salt spray
visibly evident in natural vege-
tation patterns

* high visibility of natural dynamic
forces at work, constantly changing
the face of land forms

# appearance of great size and height
when undeveloped

* strong visual contrast between ver-
tical headlands and horizontal
beach

* effects of wind and salt spray
visibly evident in natural vegeta-
tion patterns on bluff crests

* dramatic sense of visual contrast
conveyed by narrow landforms against
open expanses of water

* focal points add variety and in-
terest to coastal views provide a
point of reference to boaters

Tidal Flats % visual evidence of marine life pat-
terns during periods of low tide

Salt Marshes and Ponds * tranquil, open expanses of views to
the water and interior areas framed
by surrounding vegetation

* interesting visual contrasts along
marsh edges

* visual evidence of the natural or-
der of marine life

* uniform, muted colors

G ard i
! ”: ‘Iwﬂl

% sense of enclosure and of protec-
tion from natural forces (wind,
waves, etc.)

* visual evidence of marine life
patterns when viewed from elevated
observer positions--changing colors,
depths, and bottom conditions

% unseen elements provide sense of
tranquil mystery and serenity
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Estuaries and Lower River * strong visual evidence of natural
Reaches and Mouths dynamic forces--tides, fresh wa-

' ter flow, etc.

* strong sense of enclosure and pro-
tection

* yisual evidence of changing pat-"
terns of marine life

* visual access to inland areas

Flat Lands and Coastal * interspersed views of water and
Plains shoreline framed by vegetation and
natural topographic relief
* dense, low, uniform vepgetation
patterns visible in tiers perpen-
dicular to the coast

MAN-MADE FEATURES OF HISTORICAL, ARCHITECTURAL,
OR CULTURAL IMPORTANCE

The Massachusetts coastal zone is dotted with a number of man-
made features of historical, architectural, archeological or cultural
significance that are as important to the visual quality of the coast-
al zone as the natural features discussed above. 1In an age character-
ized by the visual dominance of the automobile, proliferation of na-
tionally standardized fast-food services, and general "plasticization"
of thé landscape, the real "sense of place” offered by many of the
Massachusetts coastal communities, e.g., Marblehead, Rockport,
Provincetown, and Nantucket, stands in vivid contrast. "'Townscapes'
such as these, as well as individual historic sites, such as Boston
Naval Shipyard and Salem Maritime National Historic Site, or historic
districts, such as Newburyport's Market Square and New Bedford's Fort
Tabor, are impoertant because of their wvisual continuity with the past,
their harmony with natural coastal features, the pedestrian scale of
the access they provide to the water and its activities, and because
of their distinct ethnic or cultural characteristics. With their
linkage to the past and their architectural beauty, they provide a
diversity of special neighborhoods and places off the beaten path of
contemporary society. Additionally, these types of man-made develop-
ments are typically major focal points for tourism and catalysts for
urban redevelopment (e.g., Boston, Newburyport, and Salem), thus con-
tributing substantially to the economic viability of the coastal zone.

Archeological resources provide evidence of the historical set-
tlement of the Massachusetts coastal zone. For example, Plimouth
Plantation provides an ocutstanding educational opportunity relating
to Massachusetts European heritage.

Many of these historic sites and districts have been placed on
the National Register of Historic Places. In addition, in order to
preserve the historic features of certain townscapes, the Massachu-
setts Legislature and coastal communities have established historic
districts in the coastal zone. Both these National Register sites
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and state and locally designated districts are shown on the Regional
Chapter maps. The districts include:

Historic Districts Established by Coastal Communities

Beverly: Fish Flake Hill Historic District
Dennis: South Dennis Historic District
Harwich: Harwich Historic District
Manchester: Manchester Historic District

New Bedford: Waterfront Historic District
Plymouth: Town Broocke, Town Square Historic District
Salem: Derby Street Historic District
Sandwich: Sandwich Historic District
Tisbury: William Street Historic District
Wareham: Parker Mills Historic District
Westport: Westport Point Historic District

Historic Districts Established by Special Acts of
Massachusetts Legislature

Falmouth: Falmouth Historic Districts (7 areas)
Hingham: Lincoln Historic District
Marblehead: 01d Town Historic District

Ginger Bread Hill Historic District
Nantucket: Nantucket Historic District (entire island)
Yarmouth: Historic Yarmouthport Historic District

CONTEMPORARY DEVELOPMENT IMPACTS AND VISUAL ACCESS

Coastal scenic resources are acutely vulnerable to human activi-
ties and development. Through development of facilities and struc-
tures that either obstruct views or are visually unrelated to the
coast, the scenic quality of the Massachusetts coastal zone has been
and will continue to be seriously degraded. Conversely, balanced de-
velopment of coastally dependent uses in selected areas along the
coast would provide a wide diversity of visual experiences, as well
as opportunities for the public's interaction with such commercial
activities as fishing, maritime shipping, energy production, ship-
building and recreational boat building, repair and storage.

Marine Terminals and Energy Facilities: Because of operational re-
quirements which typically necessitate the use of flat, open, water-
front land, shipping and energy related facilities can be the most
visually intruding facilities along the coast. Huge loading cranes,
bulkheads, warehouses, exhaust stacks, cooling towers, transmission :
lines, and tank farms can drastically block visual access and alter
the visual impact of natural coastal features. Given their immense
scale and industrial nature, however, it is unrealistic to propose
that the larger facility components be screened or blended into the
coastal landscape. Another approach would be to recognize that these
facilities are integral elements of the coastal "scene''--their appear-
ance and design reflects their functional relationship to the coast.
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Therefore, opportunities for visual access to them should be utilized.
While views of harbors and natural features can be maintained through
simple alignment of facilities perpendicular to the coast in the tra-
ditional wharf style, immense educational opportunities could be af-
forded to viewers of the facilities themselves. Through use of guided
tours on overhead walkways or provision of observation platforms,
viewers could observe berthing, loading, shipbuilding and repair,
energy production, and pollution control operations. Naturally, vis-
ual access will be constrained by factors limiting physical access--
safety, security, maintenance, production efficiency, and cost. Ad-
ditionally, ancillary components, such as oil storage tanks, could be
"sited inland where natural land forms and vegetation can be used for
screening, or they can be designed with imaginative exteriors (e.g.,
the "CORITA" gas tank in Dorchester).

Commercial Fisghing Facilities: Commercial fishing facilities for
berthing, handling, and processing operations represent another human
use of the coast that can provide a rich diversity of visually con-
trasting and exciting elements. Unlike industrial uses, commercial
fishing piers are generally perceived to enhance the seafaring image
of coastal communities, and in some areas, may generate considerable
tourist interest. However, views of these activities may be partially
or totally obstructed by the presence of processing plants which may
or may not be waterfront dependent (see Ports and Harbors section).
To compensate for losses in direct visual access to the shoreline and
open expanses of water, access to interesting aspects of facility in-
teriors and operations could be provided, as well as to the shoreline
along facility exteriors. Non-waterfront-dependent facilities should
be located inland, where feasible. .

Housing: Of the development types which constrain visual access

along the Massachusetts coast, housing is by far the dominant acti-
vity--907% of all developed land in the Massachusetts coastal zone is
consumed by housing. Since lot sizes are generally decreasing from
one acre to 1/4 or 1/2 acre plots, opportunities for visual access
between structures across expanses of open space are becoming scarcer.
Additionally, because residential activities are traditionally pri-
vate, there is little of the visual interest and stimulation associ-
ated with port and fishing activities, except where historical or ex-
ceptional housing design exists and is open to view. In urban areas,
however, the amenities associated with waterfront living may be essen-
tial to housing revitalization and the survival of downtown areas.
Zoning and other land use controls can be used to maintain visual
access to the coast in residential areas. Further, selective clearing
of vegetation to provide views of the shoreline from inland sites
within the viewshed could provide housing sites as equally appealing
as waterfront locations and would minimize obstruction of visual
access along the shoreline.

Recreation and Tourism: Extensive opportunities for visual access

to natural amenities and sites of historic, architectural, or cultural
significance, are generally associated with recreation and tourism de-
velopment. Cycling and hiking trails can provide physical access to
scenic areas undisturbed by the visual dominance of the automobile,
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and hoaters can gain exposure to coastal and riverine views unaccess-
ible by other modes of travel. Unfortunately, the visual blight of
strip development typically accompanies these uses, as do visually de—
grading parking and access facilities. To the extent that these an-
cillary facilities can be set back and screened with earth forms and,
vegetation without diminishing their utility, adverse impacts can be
alleviated. Regulatory and zoning controls, such as sign ordinances -
can also be used to prevent the visual blight associated with strip
development.

‘Public Service Systems: As growth inducers, transportation networks
and utilities significantly affect the visual environment of the
coastal zone. Subdivision patterns based on. geometric utility and
road layouts rather than concern for natural site characteristics may
diminish opportunities for visual access. The visual appearance of
natural features is also degraded when extensive clearing and regrad-
ing is done. Roads and rail corridors constructed parallel to and in
close proximity to the shore restrict visual access from viewing
points landward of the facilities. Similarly, these facilities re-
strict views of the coast from the water. On the other hand, properly
designed roads with alignments and scenic overlooks that allew the
traveler to sense the rhythm of the landscape, as well as view distant
elements, offer innumerable visual and sensory experiences for the
traveler.

Shoreline Protection Projects: Construction of coastal engineering
works introduces materials and geometric forms that are sometimes in-
consistent with natural shoreline configurations and elements. Obvi-
ously, protection of life and property will outweigh concern for vis-
ual quality in areas where these types of facilities can be justified.
However, these structures should be designed to reflect natural forms
and textures and provide as much visual accéss as possible. For ex-
ample, use of rip-rap rather than poured concrete and steel, terrac-
ing of dikes and seawalls, and the use of salt tolerant vegetation
plantings can help to minimize their impact.

Agriculture: Among all the human activities that take place in the
coastal zone, agriculture typically provides the most opportunities

for visual access; e.g., across cranberry bogs and salt marsh hay-
fields. Agricultural components of the rural landscape provide con-
siderable visual diversity when interspersed between urban areas. Un-
fortunately, consumption of agricultural land for housing and other
uses remains prevalent. To the extent that the Agricultural Assessment
Act and other incentives reduce pressure for the sale of farm land to
developers, the visual assets of maintaining agricultural uses of
coastal lands can be conserved.

VISUAL CORRIDORS

Each of the scenic features and contemporary activities discussed
above will have positive or negative visual impacts when seen from spe-
cific viewing points within the viewshed or from elevated observer
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positions landward of the viewshed boundary. As motorists, rail pas-
sengers, cyclists, hikers, and boaters traverse the coastal viewshed,
they will also experience these visual impacts sequentially. Con-
trasting development patterns, varying from sparsely settled agri-
cultural areas to demse urban regions, will convey visual images that
will vary with the speed of the traveler and the exposure of both
natural and man-made elements to view. The design of a road or trail
right-of-way, or the complexity of a river's course, will compliment.
visual quality to the degree that the motion or rhythm of the land-
scape can be felt while travelling along the corridor. Additionally,
views of the everyday or commonplace landscape will be important for
the contrasts they provide to more unique and dramatic scenic fea-
tures.

Therefore, protecting visual quality along these wvisual corridors,
as well as at individual sites or point elements, will be relevant to
management of coastal zone scenic resources. Specific corridors with
outstanding visual attributes may merit designation as special "scenic
corridors." 1If land use and development can be controlled within them
or imaginative opportunities for visual access can be provided, scenic
quality can be preserved for the benefit of the traveler or recrea-
tionist who enjoys the experience of "getting there" as well as '"being
there."

Of additional concern to the management of visual corridors is
the control of billboards and other forms of outdoor advertising.
Since they are designed to attract the eyes of travelers, they obvi-
ously will have significant visual impact and typically will detract
from natural scenic values. Complete prohibition of billboard adver-
tising, whether on-site or off-site, is unrealistic--the information
provided to travelers concerning services is for the most part neces-
sary. However, in areas where natural scenic quality might be seri-
ously impaired by billboards and other forms of advertising, it may be
necessary to restrict or completely prohibit their usage.
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OBJECTIVES

The foregoing discussion suggests that a management program for
the coast's visual environment should be designated to achieve the
following objectives: )
1. To preserve, enhance, and restore the integrity of the

coastal zone as a visual unit with unique sensitivities
and opportunities;

2. To increase opportunities for visual access to natural
and man-made scenic features and contemporary water-
front activities;

3. To ensure that the siting and design of major facili-
ties will be compatible with the inherent visual
qualities of the coastal zone;

4. To assist in improving compatibility between small
scale development and local visual character; and

5. To facilitate private investment in waterfront re-

development through public investment in visual
amenities.

CZM POLICIES AND PROGRAM RECOMMENDATIONS

Policy (13) Encourage incorporation of visual concerns into the
early stages of the planning and design of all facili-
ties proposed for siting in the coastal zone. Use ex—
isting review processes to ensure that publicly funded
development minimizes adverse impacts on the vigual
environment.

CZIM believes that questions relating to the visual impacts of
proposed developments are primarily of local concern, and can best be
resolved through local management mechanisms such as zoning or design
review by an established board, with the exception of certain desig-
nation powers granted to the state (see Policy 16). However, CZM will
utilize existing review processes, as well as advance coordination
with funding agencies, to ensure that the following types of projects
will not adversely impact visual access or quality:

1. federally or state owned facilities whose construction
will be financed completely by federal or state funds
(e.g., a Coast Guard facility).

2. public facilities whose construction will be financed
in part by federal or state funds (e.g., a sewage
treatment plant).
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3. major developments in APR's which require federal per-
mits (e.g., a radio tower proposed for construction
in a tidal water body or salt marsh).

Private projects other than those requiring federal permits in
APR's will not be subject to CZM review of their aesthetic implica-
tions unless it has been determined by the Executive Office of Environ
mental Affairs that their potential cumulative impacts necessitate
preparation of a full Environmental Impact Report. In such instances,
CZM will assist in reviewing potential visual impacts and in recommend+
ing mitigating measures.

Because of their intangibility and supposed insignificance rela-
tive to other economic and environmental concerns, visual impact con-
siderations are often overlooked or left to the last in the planning
and design of both private and public development. In order to facil-
itate the voluntary incorporation of design measures for minimizing
adverse effects on visual access and existing scenic attributes at an
early stage in the planning and design of proposed facilities, CZM
will develop and distribute a conceptual guideline handbook. Basic
concerns to be addressed in this handbook will include, for example:

1. recommendations on facility siting and design for spe-
cific coastal visual environment types

2. measures to minimize impairment of visual access or
to enhance visual access through physical access pro-
visions

3. measures to blend facilities with existing topography,
vegetation, and other scenic qualities

4. 1legal and institutional measures available t¢ communi-
ties to maintain visual access and quality

5. methods for evaluating potential visual impacts and
identifying affected viewing populations.

As a prelude to development of such a handbook, general guide-
lines are presented below for the coastal environment types most
likely to be subjected to intensive development:

Sand Dunes*: Structures should be limited in height and setback
behind primary dune ridges to avoid interruption
of the visual forms of rolling dune ridges or im-~
pairment of views to the water. Residential units
should be clustered in vegetated areas, and road
construction should minimize cutting and filling
of natural topography. Only indigenous vegetation
should be planted.

*NOTE: These recommendations relate only to visual concerns and as

such do not reflect ecological considerations for facility
siting and design.
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Points, Spits, Structures should be limited in height to avoid
Islands: disruption of the silhouettes of natural promen-
tories (except for lighthouses and other naviga-~

tion aids). Construction materials should blend

with indigenous colors, textures, and forms. &k
Coastal Plains Development should be clustered in vegetated area%Q
and Flat Lands: set back from the shoreline, and mixed with open

expanses of agricultural or undeveloped land.
Topographic features should be used to screen
development and ancillary facilities such as roads
and parking lots. Development densities should
vary, with occasional changes in building heights
and mass to provide interest.

Developed Harbors Boating facility and marine terminal development
and Embayments: should conform to existing shoreline configuration
to the maximum extent possible, and building T
heights should be limited to maintain views of the
harbor. Pedestrian physical access should be
provided around facility perimeters. ''Seafaring"
qualities should be maintained and enhanced.

In general, views of natural features and man-made features of
historical and cultural importance should not be obstructed or de-
graded. Where coastally dependent facilities must be sited along the
waterfront, views to interesting aspects of facility operations or
physical access around facility perimeters to provide views to the
water should be provided to compensate for negative visual effects.
Tc the extent possible, construction materials should blend with in-
digenous colors and textures, or should enhance the visual quality of
areas that have been degraded through previous development activity.
Cutting and filling of natural topographic features should be mini-
mized, and vegetation planting and complimentary earth forming tech-
niques should be employed to screen unsightly facility compomnents.
Alignment of roads and other transportation corridors should conform
to existing topography and avoid obstruction of coastal views from
interior areas, while maximizing visual opportunities for the trav-
eler. Utility systems should be placed underground.

IMPLEMENTATION

Distribution of the guideline handbook will provide the basic
vehicle for facilitating greater considerationm of visual concerns in
the siting and design of coastal facilities. CZM will also use exist-
ing state and federal review procedures to promote conformance with
the intent of this policy. Analyses of potential visual impacts of
proposed projects falling within the scope of CZM review (as defined
above) will focus on the following concerns:

1. Facility Visibility: Using the coastal viewshed delinea
tion or by constructing a "local" viewshed around pro-
posed facility sites, the magnitude of affected viewing
populations will be determined (e.g., approximate numbers

4 " p
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through identification of how views from key viewing foints
within and outside of the local viewshed will be obstructed.

4, Compatibility with Existing Visual Character: Structural
heights and masses will be assessed in relation to surround-
ing topographic relief, vegetation, and existing structures.
Construction materials will be evaluated for compatibility
with indigenous colors and textures. Consideration will be
given to innovative design solutionms.

5. Other Visual Impacts: Exhaust emissions and other impacting
factors will be assessed for their effects on visual quality.

Procedural measures that will be used to conduct visual impact
reviews include the following:

-~CZM Inventory of Scenic Resources - CZM has established a
mapped inventory of scenic resources in the Massachusetts coastal zone
.which will be expanded and maintained for use by public and private
interests considering development in the coastal zone and by CZM in
evaluating visual impacts of proposed projects. Included in this in-
ventory are historic, archeological and architectural sites or dis-
tricts listed in the National Register of Historic Places, including
designated or potentially designated National Historic Landmarks;
natural areas of scenic importance listed in the Massachusetts Land-
scape and Natural Areas Survey; and natural areas currently designated
or eligible for designation as National Natural Landmarks.® In addi-
tion, since all of the ecologically Significant Resource Areas (SRA's)
mapped by CZM have certain inherent visual attributes as noted in the
text, CZM will use its inventory of SRA's to supplement the scenic
inventory. Preliminary maps identifying visually important sites have
been reviewed and updated by the CZIM Citizen Advisory Committees. a=

-~A-95, NEPA, MEPA - CZM will use these review procedures to pro-
mote conformance with the above policy to the maximum extent feasible.
For major publicly funded facilities, depending on their magnitude and
location relative to sensitive scenic resources, CZM staff will elicit
the assistance of a design review board composed of experts in the ap-
propriate fields. Evaluation of impacts on historic sites or dis-
tricts is further detailed in Policy (14).
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—-Federal Permits for Filling (Federal Water Pollution Control
Act of 1972, Section 404) and alterations in Navigable Waters of the
United States (River and Harbor Act of 1899, Section 10) - Applicants
proposing to discharge dredged or fill material or to build structures
within the navigable waters of the United States must receive a permit
from the Waterways Program (MGLA Ch. 91, s. 14), prior to approval by
the Corps of a Sect. 10 or 404 Permit. The Corps is required to re-
view the aesthetic implications of a proposed project prior to issuanc
of a permit. For such projects propsed in Areas for Preservation or
Restoration, applicants must file an Environmental Assessment Form
with the Executive Office of Environmental Affairs. Through review
of such notification, CZM will determine if the project would have
significant adverse impacts on the visual environment of the APR. If
an affirmative determination is made, CZM will use the federal consis-
tency provision of CZMA (Section 307) to ensure that issuance of the
federal permit is conditional on design modification to minimize
adverse visual effects.

Policy (14) Review developments proposed near designated or regis-—
tered historic districts or sites to ensure that Federal]

and state actions and private actions requiring a state
permit respect their preservation intent and minimize
potential adverse impacts. Encourage use of local
zoning, land use controls, and tax incentives to im-
prove visual access and the compatibility of proposed
development with existing community character,

Among the legal tools that are applicable to achieving visual
and aesthetic goals, the following are the most relevant:

Cluster Zoning: Exceptions are granted to developers to aggregate

PUD Zoning housing units in exchange for providing open space.
Overall density of development is maintained, but
views to the coast can be provided across open
space areas, and siting and design of clustered
units can optimize integration of manmade elements
with natural topographic and vegetation features.

Transfer Development rights on one parcel are removed and
Development transferred to a second parcel where more intensive
Rights: : development can take place. Development is limited

on the first parcel. Can be used to regulate

building heights and densities, providing for a
stepped progression from low, sparse development
along the shore to denser, higher development inland}

Density More intensive development rights are granted to

Bonus: ) developers in return for open space or other public
amenity provisions. Visual or physical access to
the shore can be provided across open space, or
on-site recreation benefits can be gained.

Easements: Development rights are purchased or tax incentives
are granted the developer by the town to limit de-
velopment and provide open space. Visual or
physical access to the shoreline can be gained
across open space areas,
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‘Performance Stipulations are made as to allowable impacts of

Zoning: particular activities or as to design specifications
to which proposed development must conform. Visual
character of existing structures and community can
be maintained over time.

Historic Design of exteriors within public view are subject

District to local planning board or design review board ap-

Zoning: proval. Negative instrusions on visual character of
structures of historical significance can be pre-
vented.

Preferential Land used for farming is assessed for property taxes

Tax at a lower rate in order to promote continued use of

Assessments: the land for agricultural purposes. Visual access

across open farm land and rural character can thus
be maintained. Owners of historic properties or
lands with conservation value may, through a pre-
servation or conservation restriction, assign to
governmental bodies or charitable organizations or
trusts their rights to alter the historic or natural
character of their property. By thus surrendering

a portion of their development rights, owners may
receive reduced tax assessments.

Historic districts or sites are designated through:
1. placement on the National Register of Historic Places;
2. creation of historic districts by local governments; and
3. establishment by special acts of the Massachusetts Legis-
lature.

Most local historic districts and those established by special
act are already on or are eligible for placement on the National
Register, and are thus assured a measure of protection against any
potentially damaging effects caused by federally funded or licensed
projects. (Designated historic districts or sites are listed on
page 140 apnd shown on the regional maps (Volume II)).

Furthermore, CZM will deem inconsistent with the CZM program any
federal development or federally funded or licensed project which,
after review and consultation with the Massachusetts Historical Com-
mission, is considered to harm the historic qualities of designated
historic districts or sites, or of properties deemed eligible for the
National Register by the Massachusetts Historical Commission.

While most potentially damaging state actions would involve fe-
deral funding and thus be subject to the above procedures to protect
historic districts or sites, CZM will also review state development
projects and private actions requiring a state permit proposed near
designated historic districts or sites to ensure that state agencies
carry out their responsibilities under the Massachusetts Environmental
Policy Act to "use all practical means and measures to minimize
damage to the environment," including "destruction, damages, or
impairment, actual or probable, to .... historic districts or sites.”

L . | _/
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In addition to these measures, exterior alterations, demolition,
and new construction within historic districts established under
MGLA Chapter 40C and within most historic districts established under
special legislative acts must receive local historic district com-
mission approval, unless specifically exempted by the community's
historic district by-law or ordinance. Such approval is also required
for state property within the district, regardless of whether the
property was acquired or taken by eminent domain.

IMPLEMENTATION

CZM will coordinate its technical assistance program with the
Office of Local Assistance of the Department of Community Affairs.
Depending on local needs and desires, CZM will provide either funding
or legal, planning, and technical expertise to assist in the develop-
ment of model zoning codes or other forms of visually- related con-
trols (see Program Incentives section, Management Chapter). CZM's
proposed guideline handbook mentioned in the previous policy should
prove particularly useful in this regard.

—-—Zoning Enabling Act (Acts of 1975, Chapter 808) ~ Author-
izes local communities to adopt measures such as those listed
above. The Massachusetts courts have upheld that aesthetics
alone may justify the exercise of the police power within the broad
concept of protecting ''general welfare."’ Regional Planning
Agencies are also authorized by this act to propose revisions of
zoning codes at Town Meeting.

—~Farmland Assessment Act (MGLA, Chapter 6la) -~ This act
establishes a special procedure whereby working farmland can be
assessed at a lower rate for property taxes, with a penalty
provision if the land is subsequently sold for other purposes.

CZM encourages localities to utilize this authority for protecting
remaining agricultural land in the coastal zone,

--Historic District Act (MGLA, Chapter 40C) - This act
enables cities and towns to establish historic districts for the
preservation and protection of historic buildings and places.
Within such districts, demolition, new comnstruction, and altera-
tion to exterior architectural features cannot be carried out
without a certificate of appropriateness or certificate of
non-applicability. Similar procedures are followed for historic
districts established by special legislative acts. These
approved procedures apply to state owned land or buildings
within the district, unless such land or building is speci-
fically exempted by the historic district by-law or ordinance
or by the special act.

N
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a?chitectural, and cultural sites or districts

. wuac they minimize damage to the natural environment, but not
necessarily to stop them. Under the MEPA regulations, smaller proj-
ects are exempt from the reporting and review requirements. The MEPA
.statute directs all agencies of the Commonwealth to ''review, evaluate,
and determine the impact on the natural environment of all works,
projects, or activities conducted by them" and "to use all practical
means and measures to minimize damage to the environment.'" Thus, all
public projects that are not specifically exempt from MEPA will be re-
viewed to insure consistency with this policy.

--National Historic Preservation Act and Related Federal Acts -
Review and mediation procedures are established under the National
Historic Preservation Act to ensure that federal agencies undertaking
or licensing projects take steps to mitigate adverse effects on his-
toric districts or sites either listed in the National Register or
eligible for placement in the Register. In addition, the 1966 De-
partment of Transportation Act bans the use of historically signifi-
cant property for transportation projects unless there is no prudent
or feasible alternative. The Massachusetts Historical Commission is,
by law, required to be consulted during the review and mediation pro-
cedures, and CZM, in consultation with the Commission, will lend its
support to Commission findings of adverse effects on designated his-
toric districts or sites, by deeming the proposed federal action in-
consistent with the CZM program.

Policy (15) Expand visual access in urban areas and provide views of
coastally dependent activities with significant educa-
tional or interest value.

Outright acquisition of waterfront land in urban areas or acqui-
sition of easements should be utilized in conjunction with recreation
and open space programs to expand visual access. These measures can
be used to develop new waterfront parks and to provide pedestrian or
bicycle access around facility perimeters to views of harbors and
other coastal activities and natural features. Public investment can
be used in conjunction with private waterfront redevelopment projects
to provide open space, pedestrian, and visual amenities in return for
physical access.

Additionally, it may be feasible to procure physical access to
afford views of marine terminal, ship building and repair, and com-
mercial fishing operations. Simple measures such as installing in-
terpretive signage or observation platforms along the waterfront can
also be used to maximize the visual benefits of harbor activities.

Factors to be considered for determining implementation priori-
ties should include:
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1. viewing population served,

2. extent and quality of harbor views that would be of-
fered by improved physical access,

3. potential educational value of viewing waterfront
facility operations and components,

4, maintenance, security, and safety problems that
would result from expanded public access,

5. cost feasibility.

IMPLEMENTATION

Expansion of visual access in urban areas can best be accom-
plished in conjunction with development of physical access to recrea-
tion, open space, and waterfront redevelopment projects. Therefore,
CZM will work with those agencies involved in funding these types of
projects to ensure that opportunities for expansion of visual access
to the shoreline and its activities are maximized. CZM will also
work with MASSPORT, local port authorities, and private interests to
investigate opportunities and constraints to providing visual access
to contemporary coastal dependent activities. Additionally, joint
development projects in which public and private sector interests
combine to develop mutually reinforcing amenities and facilities will
be encouraged.

—-~State Programs - Potential state level funding sources to im-
prove visual access in urban areas in conjunction with new open space
and recreation opportunities include the Self-Help Program and capi-
tal outlay programs of the Department of Environmental Management,
the Metropolitan District Commission and the Public Access Board.
(See Recreation section.)

-~Federal Programs - Potential sources include the disposition of
surplus properties by the General Services Administration, the Land
and Water Conservation Fund of the BOR, HUD's Community Development
Block Grants Program, and Coastal Zone Management Act, Section 315
funds. (See Recreation section.)

Policy (16) Encourage scenic river, scenic highway, and scenic road
designation in the coastal zone and support designation
of Areas for Preservation and Restoration as "Sign Free
Areas."

IMPLEMENTATION

Localities and the Commonwealth are vested with certain designa-
tion and management authorities relating to the protection of impor-
tant scenic corridors. 1In addition to reviewing proposed publicly
funded projects as outlined in Policy (13), CZM will encourage use of
these designation powers as outlined below, particularly in Areas for
Preservation or Restoration.

N _J
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—--Scenic and Recreational Rivers Act, MGL, Chapter 21, Section
17A - provides for the designation and restriction of rivers of the
Commonwealth for scenic and recreational purposes. As legislated, the
authorities of this act include regulating the alteration or pollution
of designated rivers and contiguous land within 100 yards of their
banks. CZM recommends that segments of certain rivers within the
coastal zone be included in this system and that restrictive orders

. be developed which will protect their irreplaceable scenic and recre-
ational values. Designation and subsequent management should be
strongly responsive to local interests and could vary from river to
river. As a prerequisite to designation, community groups requesting
designation should prepare preliminary management plans demonstrating
how the concerns expressed in the act as well as local concerns would
be incorporated into a program for managing future development and
activities in the river corridor. Alternative controls that could be
implemented include, for example:

1. Require, as a minimum level of control, building setbacks
which would allow for the preservation of a vegetated
buffer strip to screen development along river banks.
Adoption of minimum lot sizes, maximum heights, cluster
zoning and exterior appearance performance standards
should be encouraged as more effective means of con-
trol. Where these controls would be insufficient for
preservation of irreplaceable scenic qualities, land
use zoning should be adopted that would permit only
those uses consistent with existing visual character.

2. Restrict construction of major dams or impoundment of
water, except for fishery management and other uses which
would not adversely affect scenic quality.

3. Restrict development of major roads and river crossings,
and suggest scenic road designations.

4, Prohibit development in sensitive natural areas along
the river course, e.g., floodplains, wetlands, steep
slopes, exposed bedrock, unstable soils.

5. Encourage access and shoreline recreational uses
consistent with the aesthetic character of the river.

6. Encourage water activities consistent with the aes-
thetic character of the river, and where necessary
impose speed limits, water surface zoning, or other
restrictions.

CZM is assisting the Department of Environmental Management in
drafting regulations and guidelines for implementation of the program
in the coastal zone. Criteria to be considered in the selection of
rivers for designation include:

1. 1local interest in scenic river designation,
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2. accessibility of the river to existing and potential
viewing populations and recreationists; availability
of existing and potential access points,

3. the diversity of natural features and intactness of
bank vegetation and other natural features - the de-
, gree of intrusion of adverse human development,

4, the degree of modification of the free flowing nature
of the river,

5. suitability of water quality for recreation activi-
ties and ecological sensitivity to recreation-related
impacts,

Furthermore, rivers and estuarine complexes located in designated
Areas for Preservation and Restoration should be given highest prior-
ity in the Scenic River designation process.

--Scenic Roads Act, MGLA Ch. 40, Sec. 15C -~ Empowers local plan-
ning boards to restrict the removal of vegetation or stone walls on
designated local roads, exclusive of numbered routes or state highways.

CZM enccurages designation of all local roads within APR's as scenic
roads.

--Scenic Highways - On the state level, a scenic highway assess-
ment process has been initiated by the Department of Public Works. 1In
a preliminary study,” scenic qualities of primary roads throughout the
state have been assessed to develop a preliminary ranking of roads
meriting designation as Scenic Highways. As suggested in the study,
further assessments at the micro scale are needed to make a final de-
termination. CZM will assist further evaluation of coastal zone
highway segments using its maps of scenic elements, Significant Re-
Source Areas and Areas for Preservation or Restoration, to identify
the relationships of particular highway segments to significant
coastal zone visual resources, CZM will recommend optimal locations
for scenic overlooks, rest fops, and other roadside facilities, and
will identify areas with potential for improving visual access through
easement purchase and/or selective clearing of vegetation.

Alternative means for protecting visual quality in areas adja-
cent to designated scenic highways are currently being evaluated by
the Department of Public Works. Basic existing authorities include
powers of eminent domain or purchase in fee or lesser interest in
land within or adjacent to Federal-Aid Highways for the purpose of
scenic enhancement. Whatever the management system adopted, CZM
strongly recommends that designated scenic highways be exempted from
statewide highway design standards which would necessitate the widen-
ing, straightening or flattening of road rights-of-way and alignments.
The compatibility of scenic highways to the landscape - the fact that
they "fit" with natural topographic and vegetation features - is basic
to their scenic value.
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——Control of Outdoor Advertising, MGLA Chapter 93D - Billboards,
signs, and other advertising devices are currently regulated in
Massachusetts through permit procedures administered by the Outdoor
Advertising Board. Rules and regulations promulgated by this Board
prohibit the use of off-premise billboards and other forms of adver-
tising along primary roads in areas that are not zoned commercial/
industrial or are not of a predominant business character. The Board
also has the power to designate areas of historical, scenic, or en-
vironmental significance as Sign Free Areas or Sign Free Corridors,
wherein no permits for off-premise advertising will be granted or re-
newed. '

In order to reduce the adverse visual impacts of outdoor adver-
tising in the coastal zone, CZIM will:

1. Petition the Board of Outdoor Advertising to designate
Areas for Preservation or Restoration as Sign Free
Areas.

2. Support the development and implementation of a sys-
tem of roadside information service directories in
areas where outdoor advertising is prohibited.

3. Provide technical assistance to local communities
in the development of advertising and signage ordi-
nances which can improve the effectiveness of current
state level controls.
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TECENICAL NOTES AND SOQURCES

For a comprehensive review of the relevant literature see Haskett,
Sarah, "Evaluating Visual Quality of the Coastline: Some Signi-
ficant Issues" New York Sea Grant Institute, 1976 and the follow-
ing sources:

Craik, Kenneth H,, "Environmental Psychology.'" New Directions in
Psychology, 4. New York: Holt, 1970. -

Fines, K.D. '"Landscape Evaluation: A Research Project in East
Sussex,'" Regional Studies, vol. 2 (1968) pp. 41-55.

Kaplan, Rachel. 'Predictors of Environmental Preference: De-
signers and Clients." Environmental Design Research, Vol. L.
Ed. by W.F.E. Preiser. Stroudsburg, Pa.: Dowden, Hutchinson,
and Ross, Inc., 1973, pp. 265-274.

Kaplan, Stephen, Kaplan, Rachel, and Wendt, John S. 'Rated Pre-
ference and Complexity for Natural and Urban Visual Material,"
Perception and Psychophysics, vol. 12, no. 4 (1972).

Litton, R. Burton. Water and Landscape: An Aesthetic Overview of
the Role of Water in the Landscape. Port Washington, New York:
Water Information Center, Inc., 1974.

Lowenthal, David. '"Not Every Prospect Pleases--What is our Cri-
terion for Scenic Beauty?" Landscape, vol. 12, no. 2 (Winter
1962-3), pp. 19.

Rapoport, Amos and Kantor, Robert. 'Complexity and Ambiguity in
Environmental Design,” Journal of the American Institute of Arch-
itects, No. 33 (July, 1967), pp. 210-221,

Sanoff, Henry. ''Measuring Attributes of the Visual Environment."
Designing for Human Behavior: Architecture and the Beahvioral

Sciences. Ed. by John Lnag, et al. Stroudsburg, Penn.: Dowden,
Hutchinson, and Ross, Inc., 1974.

Zube, Ervin H., Scenic Resources and the Landscape Continuum:
Identification and Measurement. Ph.D. dissertation, Graduate
School of Geography, Clark University, 1973.

Results of the recent CZM public opinion survey indicated that 817%
of the Massachusetts residents polled felt that views of the water
and its activities were important.

For further elaboration of aesthetic characteristics of
natural features in the coastal zone see; Roy Mann Associates,
Aesthetic Resources of the Coastal Zone, prepared for OCZM,

NOAA, 1975, and Shoreline Appearance and Design, prepared
for the National Park Service and New England River Basins
Commission, 1975.
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In John Donnelly & Sons, Inc., vs. Outdoor Advertising Board (339
N.E. 2nd 709, 1875 Mass. Adv. Sh. 3450), the Court found that
cities and towns may enact reasonable billboard regulations de-
signed to preserve and improve their physical environment, thus
establishing a precedent for zoning based on aesthetic or visual
concerns.

DPW/U. Mass. Joint Transportation Program. A Scenic Highway
Assessment Process for Massachusetts Highways. May 1975,
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PORTS AND HARBORS

SUMMARY OF FINDINGS

Protected bays and river mouths have special value to Massachusetts.
Such coastal features have traditionally provided stable waterfront for
piers, wharves, warehouses, and other facilities. Hence, these areas
have developed into our major ports of water related industry and trade.

The contribution of ports to the Massachusetts economy is not merely
a phenomenon of times past. Various maritime related industries now
operating in the major ports directly employ approximately 50,000 persons.
Some waterfront uses are expected to experience limited growth; these
include general cargo not shipped by container and dry bulk cargo.
Others, including container shipping, ferry services, marine industry
and recreational boating, exhibit a potential for development and a
growing need for harborfront space. With the enactment of the federal
200-mile fishery conservation zone, Massachusetts looks toward a
significant revival in its fishing industry. And, if substantial
quantities of o0il and natural gas are discovered on the Georges Bank,
we expect to accommodate this trade in our ports also.

Yet the traditional maritime related industries of our ports are
not homogeneous. Fishing, maritime shipping of goods and people,
other marine industry and services such as ships and boat yards and
recreational boating are all vital port activities. All accrue
economic benefits to the citizens of the state. Yet in some instances,
these activities may compete for waterfront space and, at times,
one use is not compatible with another.

The severest competition for harborfront space occurs in ports
having navigable channels of 20 foot depth or more and a developed
transportation infrastructure. These ports are most suitable for
maritime shipping and marine industry. However, many of these areas
are major fishing industry ports, and, as urban centers, face pres-
sure for neighborhood and urban waterfront renewal. 1In addition,
while the lack of deeper channels makes the siting of a marine ter-
minal impossible in shallow harbors, no such constraint exists for
recreational boating traffic or other uses requiring shallow drafts
in deeper waters. Hence such ports face competition from the whole
range of waterfront uses which may or may not have other siting op-
tions.

The cost of establishing other deepwater channels, with ade-
quate infrastructure, and available sites abutting the channels is
prohibitively high. Existing deepwater chanmnels are ideally suited
for accommodating uses which are of state or national importance
because they provide protein (fisheries), are key parts of the
transportation network (maritime shipping) or support maritime ship-
ping (tugboat services, ship repair yards) and energy exploration,
development, and delivery (OCS support bases, etc.). Hence the
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navigable channels of 20 foot depth or more together with their abutting
lands and inland transportation access routes should be treated as im-
portant state resources.

In smaller harbors lacking both the channel depth and the transpor-
tation and utility infrastructure to support major maritime shipping,
marine industry, and the fishing industry, assistance is needed to
help develop facilities for recreational boating, ferry services, and
small-scale fishery operations. The mixture of recreatiomal craft,
fishing vessels, and ferry services lends an image of bustling harbor
activity which makes views of the harbor highly attractive. Thus these
kinds of waterfront dependent activities can enhance the character of
waterfronts and can complement urban waterfront renewal.

Lastly, as discussed under the Marine Environment section, the
dredging of relatively pristine coastal areas can have long lasting
and severe adverse effects on marine productivity. By ensuring maxi-
mum use of existing ports and harbors and their facilities, benefits
from public expenditures will be maximized, future public costs mini-
mized, and the marine environment conserved. The creation of new
ports and harbors should thus be discouraged unless the use to be
accommodated cannot be met in existing port and harbor areas, or un-
less the project presents lower risks of environmental damage. First
priority should be placed on maintaining existing channel depths and
mooring and turnaround basins. Deepening of channels and expansion
of mooring and turnaround basins should proceed only when essential
to waterfront dependent uses of particular economic importance to
the state or nation - fisheries, maritime shipping, and marine industry.
In addition, both maintenance and deepening operations will necessitate
provision of environmentally acceptable disposal solutions.

DEMAND PRESSURES AND DEVELOPMENT OPPORTUNITIES

This section presents the space needs of the fishing industry,
maritime shipping, ferry and cruise services, other maritime industry
and services, and recreation boating. All require waterfront lecations;
many have expansion possibilities. Also discussed are the opportunities
for waterfront renewal —- a use of harborfront lands which may compete
with maritime dependent uses.

THE FISHING INDUSTRY

The fishing industry requires harbor space for mooring and berthing
fishing vessels, for unloading catch and taking on supplies, and storing
and processing fresh fish.

The proximity of major fishing grounds to the Massachusetts coast
makes unnecessary the complex factoryship techmology employed by for-
eign fishing fleets. Massachusetts fishermen prefer to take and sell
fresh fish, which, when sold as fresh tablefare, commands a higher
price than frozen fish. Fishing vessels return to home port after,
at most, a seven to eight day trip to off-shore fishing grounds.

Longer stays would result in spoilage of fish stored in the hold. The
vessels used in this fishery seldom exceed 100 feet in length and can
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draw up to fourteen feet of water. The day-tripping inshore fishermen
and lobstermen employ boats and vessels of far smaller draft, usually
drawing six to ten feet of water. Thus the ports and harbors of in-
terest to fishermen are those with navigable channels ranging from
roughly seven to twenty feet.

A single pier or wharf with road access and parking for trucks is
sufficient for the simple and low volume processing and marketing op-
erations where fresh fish is unloaded, perhaps eviscerated, and packed
and iced for quick truck transport to market. For the more complex
and high volume filleting operations, space for filleting houses or
stalls is required, as is cold storage space and better truck access
and parking. Single unloading points make possible more modern mech-
anized unloading techniques, and when large volumes of fish are un-
loaded and processed, concentration of processing facilities on one
wharf or in one area minimizes transfer and spoilage costs.

Over the long-term, the amount of harbor space required depends
on the size of anticipated Massachusetts landings and markets for
fresh fish. Prospective landings and market outlook determine the
number of vessels in the industry and the size and number of fish
storage and processing plants.

Since foreign fleets began fishing off the coast of Massachu-
setts in the early 1960's the catch brought ashore in Massachusetts
has declined from 480 million pounds in 1960 to 258 million pounds in
1975, the number of Massachusetts fishing vessexs has decreased from
512 to 410 over the same time, and the number of fish wholesalers and
processors has declined from 236 in 1960 to 209 in 1974.

The extension in 1976 of U.S. jurisdiction over fishery re-
sources to 200 miles offshore, however, promises to spur a revitali-
zation of the domestic fresh fishing industry. Depleted stocks will
be allowed to recover. The off-shore catch by all nations will be
limited so that reproduction can generate sufficient replenishment
to sustain an equal volume of catch each year. Foreign fleets will
only be permitted to harvest that amount of the total allowable
catch for which the domestic fleet has insufficient capacity.
Analysts contend that the domestic fish catch could double or triple
over current levels and the fishing fleet could increase by 100%.
Others are less optimistic, but the fishing industry generally agrees
that the 200-mile 1limit should at least return the fishing industry
to its 1960 standing.1

Since 1960, the traditional, major Massachusetts fishing ports -
Gloucester, Boston, and New Bedford - have, however, either com~
pleted substantial port improvements for the fishing industry (as in
the case of New Bedford) or are planning to expand facilities for
the fishing industry (as in the case of Gloucester and MASSPORT for
the Boston Fish Pier). Thus the capacities of these traditional
fishing ports are substantially improved over conditions in 1960.

As wholesaling, cold storage, and processing facilities are

concentrated in Gloucester, Boston, and New Bedford, these ports are
likely to absorb most of the projected increases in vessels and landings.
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Other harbors may need improvements to accommodate growth. Off-
shore vessels are also based at such harbors as Provincetown, Hyannis,
Chatham, Woods Hole, Nantucket, Plymouth and Scituate, With the
extension of the 200-mile limit, some of the facilities serving
these vessels may require expansion and improvement to accommodate
increased landings and newer vessels. These same harbors, as well
as those of Newburyport, Sandwich, Nantucket, Martha's Vineyard,
Cohasset, Rockport, Westport, Manchester, and others also serve as
centers for inshore fisheries, lobstering, bay scalloping, and
clamming. If Massachusetts is to retain and promote a healthy
fishing industry, dockside improvements for many of these smaller
ports and harbors will be necessary.

Often the contribution to a community's economic health by
smaller-scale fishery operations is overlooked, and fishing industry
needs for dockside facilities are neglected. In response to a
September 1976 CZM questionnaire, the Massachusetts fishing industry
voiced particular concern over the inadequacy of berth space for
unloading catch or taking on supplies or gear, the lack of dockside
facilities to store and repair gear, and the problem of having to
tie-up fishing vessels two or more abreast. Also, questionnaire
respondents from smaller harbors as well as larger fishing ports
most frequently cited the following future needs as the most
urgent: extending or constructing public docks at which to berth
fishing vessels or boats, and the construction of dockside support
facilities for storage and processing.

MARITIME SHIPPING

The maritime shipping industry requires deepwater chammnels and
port space for short-term anchorage and mooring of vessels; berths
for loading cargoes; storage areas, warehouses, tanks, or silos for
cargo storage; and rail and road connectors to move goods efficiently
from inland points to ports and vice-versa.

As merchant fleets of older "tramp" steamers and "T-2" tankers,
and smaller bulk carriers are retired from service because of age
and obsolescence, increasing proportions of merchant fleets will
be comprised of larger tankers and bulk carriers and large specialized
cargo ships like containerships. This new generation of ships gen-
erally requires deeper channels -~ forty to sixty feet in depth. At
the same time, barge and tugboat technology has advanced consider-
ably over the past twenty years, and barges of nearly 40,000 DWT are
now being constructed. The smaller investment costs for tugs and
barges, compared to ships, their smaller manning needs, reduced la-
bor costs, and lower drafts for equivalent tonnage makes barges
ideally suited for short hauls and smaller ports. Such barge
traffic generally requires channels of twenty foot depth or more.

Under ideal conditions, maritime terminals should be located as
close as possible to open water so as to minimize in-harbor man-
euvering, the costs incurred for pilotage and tugboat services, and
time in tranmsit. In addition, turnaround basins should be large
enough to eliminate time-consuming maneuvering to and from berthing
facilities. Normally, marginal wharves rather than finger piers are
preferred, as bringing a ship toc or from a berth can be accomplished
with fewer maneuvers. Older, narrower finger piers do not provide
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the extensive depth of space required for today's mechanized cargo
handling operationms.

Ideally, the land area between the marginal pier and seaport
road and rail connectors should be large enough to include all the
operations required to transfer seaborne cargo to land transporta-
tion modes and vice-versa. These operations include storage of in-
and out-bound cargo, freight consolidation, truck and rail car stor-
age, handling equipment movement, and security and administrative
services. TFor example, a modern containerport capable of handling
two ships simultaneously requires 1800 feet of marginal pier and
up to 100 acres of land storage area. Rail and road connectors to such
terminals should provide direct linkage to major trunk lines and arterial
road networks. Such comnectors should be capable of bearing high
traffic volumes without causing congestion, safety hazards, and delays.

The volume of shipping in any given port, and hence the industry’s
need for port space, is determined by prevailing economic conditions,
by the costs of maritime shipping compared to other transportation modes
and by the comparative shipping costs of one port versus another. Given
the complexity of these variables, the future volume of maritime shipping
cannot be easily predicted. However, many port facilities in Massachusetts
could accommodate larger shipping volumes simply because existing
capacity is under-utilitized.

Petroleum products carried by tanker or barge and destined either
for general distribution or power plants comprise the major volume of
Massachusetts freight traffic. Through the existing network of
petroleum product marine terminals, Massachusetts receives some 75% of its
average daily comsumption of 600,000 barrels of petroleum products.
Berthing capacity for barges and normal sized tankers at the major Mass-
achusetts petroleum terminals is sufficient to serve the increases in
tanker, traffic required to meet Massachusetts' future petroleum product
needs. However, as consumption of petroleum products grows with pop-
ulation increases, more tank farms will be necessary to maintain reason-
able reserve stocks of petroleum products on hand. Given the area
occupied by tank farms (17-20 acres for a one million barrel tank farm),
however, many Massachusetts ports mag be physically unable to accommodate
substantial increases in tank farms.” Tank farms storing products for
general uses, such as gasoline and home heating o0il, need not be located
on the waterfront; they could be moved inland with petroleum products
fed to them by pipeline from marine terminals (see Energy below).
Moreover, the use of available harborfront space for tank farms could
prejudice meeting the future needs of waterfront dependent uses whose
return in terms of employment, income generation, and local taxes are
higher.

In addition to petroleum products, Massachusetts ports figure
prominently in the delivery of other energy fuels. To supplement
supplies of natural gas from interstate pipelines, liquified natural
gas (LNG) is brought to Massachusetts in specially designed ships as
are feedstocks from which synthetic natural gas (SNG) is manufactured.
With continued shortages of domestic natural gas, maritime shipment
of LNG and feedstocks for SNG is likely to increase. Petroleum and
gas shortages may bring about, as part of a national energy policy,
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greater use of coal to generate electricity and to supplement reliance
on petroleum and gas by energy intensive industries. For this reason,
colliers may once again become common in Massachusetts ports. Should
commercially exploitable coal reserves be discovered in the
Narragansett Basin, maritime shipment for export of such coal or coal
based products way develop.

Liquid and dry bulk cargoes, other than energy supplies, do not
figure largely in Massachusetts' maritime shipments or receipts. New
York and the mid-Atlantic will remain the primary ports for large dry
bulk cargoes. The probability that Massachusetts will become a major
distribution center for such trade is slight. Indeed, existing berthing
capacity in Massachusetts for bulk cargoes is much underutilized; any
increase in chemical, other liquid or dry bulk cargoes could be
accommodated at existing terminals by installing,more modern cargo
handling facilities and expanding storage space.

In the past twenty-five years, general cargo shipment has been
revolutionized. Reliance on general cargo ships and tramp steamers
has lessened, and shipments by container or other unitized cargo methods
are forecast to reach a level of 70-80% of all dry, general cargo in the
U.S. east coast trade.? Boston is the only Massachusetts port equipped
to handle efficiently the new generation of large transoceanic contain-

erships.

Demand projections prepared for MASSPORT forecast that by 1990
container traffic in the port of Boston could justify facilities
with an annual capacity ranging between a low of 98,200 containers
to a high of 360,000 containers. A more recent study suggests that
by 1990 a facility capable of handling 241,000 containers will be
necessary.6 In late 1976, containership arrivals were occasionally
so frequent that ships were forced to anchor until occupied container-
ship berths were free -- a sure sign that containerport facilities
in Boston are already overtaxed.

Success in containerport operations is dependent upon attract-
ing a high volume of freight traffic through the port to justify fre-
quent containership calls; frequent calls by containerships also at-
tract a greater volume of freight traffic into the port. Container-
ships are far costlier to build and operate than the older generation
of "tramp steamers." If their owners are to turn a profit, ship
turnaround time must be faster and the pay~off from each port of call
higher than was true for older general cargo ships. Thus container-
ships are made to operate at few ports of call and only those where
freight volumes are sufficient to make such calls worthwhile. Boston
has already established itself as a containerport, and the duplica-
tion of container facilities in other New England ports would undercut
attempts to revitalize Boston as a seaport. Moreover, any new con-
tainer facilities would have to compete for the same business with
established services at Boston, thereby running a high risk of under-
utilization or failure.

While Boston should serve as the New England region's major

container shipping port, possibilities for the continued health in
the port operations of other Massachusetts ports should not be ne-
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glected. Tugboat and barge services and RO's-RO's (roll-om, roll-
offships designed to carry cars, tractor trailers, or containers

which can be wheeled on or off via stern or aft openings) will in-
creasingly be relied upon in the shipment of cargo. For these kinds

of shipping services, ports can be more easily adapted and at less
capital cost than for container operations. It is to these kinds of
cargo services as well as fishing industry development and other marine
industry that other ports of Massachusetts —— New Bedford and Fall
River, for example —- should look to in securing expanded gains from
port operations.

FERRY AND CRUISE SERVICES

In Massachusetts, passenger movement by ship is confined to
transoceanic liners calling at Boston's Commonwealth Pier and to
local cruise and ferry services connecting the mainland with various
islands, along with commuter and recreational destinations. Regular
service from Woods Hole to Martha's Vineyard and Nantucket is supple-
mented, during the busy summer months, by additional sailings and by
ferry services operating from Hyannis and Falmouth Harbor. Goods and
passengers are moved to Cuttyhunk by ferry from New Bedford. Hull and
Provincetown are connected by ferry service from Boston; and commuter
boat service between downtown Boston and Hingham is under experiment.
Cruise services around Boston Harbor are increasingly popular. Char-
ter and party boats for sportsfishermen operate out of such harbors as
Newburyport, Lynn, Plymouth, and Hyannis.

Ferry and party boats seldom require channels deeper than eight-
teen feet. Proximity to public transit and parking lots and garages
can make these services more accessible and minimize the need for ex-
tensive new parking areas.

By and large, existing passenger, ferry, cruise, and party boat
terminals could accommodate substantially increased sailings. The
growing ridership on the Boston Harbor cruises and heightened in-
terest in commuter boat services suggest a latent demand for such
travel. In particular, promotion of cruise, ferry, and party boat
services to recreational destinations, or as a recreational pursuit
themselves, could help to relieve coastal traffic congestion during
the busy tourist summer season, open up coastal recreation to fami-
lies without automobiles, and bolster tourist economies. If this
potential is tapped, some redevelopment and relocation of berthing
terminals and other facilities will be required.

OTHER MARINE INDUSTRY AND SERVICES

Industries relying on maritime shipping to transport bulk raw
material or processed goods seek port locations in order to minimize
transfer costs. These industries include the frozen fish industry
which processes imported frozen fish blocks for distribution to the
U.S. market, two Boston sugar refineries which refine raw sugar
transported by ship, U.S5. Gypsum which relies on maritime shipping
to deliver gypsum and limestone to its Mystic River plant, and
Proctor and Gamble which uses maritime shipping to deliver caustic
soda to its Quincy plant.
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Shipbuilding, ship and boat repair yards, marine service firms
(tugboat services, marine construction firms) and offshore mining
support services also require land along deepwater channels to carry
out their activities. The Massachusetts shipbuilding and repair in-
dustry embraces 81 establishments and includes General Dynamics in
Quincy (one of the largest shipyards on the East Coast); Bethlehem
Steel, Bromfield Corporation, General Ship and Engine Works all in
East Boston; Munro Drydock in Chelsea; Fairhaven Marine and D.N.
Kelley both based in Fairhaven; Gladding-Hearn in Somerset; and
smaller firms concentrating on boat building and repair, located in
‘a large number of harbors including Gloucester, Dartmouth, Marion,
Mattapoisett and Marblehead.

Marine industry covers a wide spectrum of activities, some of
which, 1like boatbuilding, require only shallow channels of at most
10 to 12 feet in depth, while others, such as commercial shipbuild-
ing, require water depths of 30 to 40 feet. For those marine indus-
tries that rely on maritime shipping, channel drafts must be as deep
as those required for maritime shipping. Generally speaking, the
harborfront space requirements and road and rail access needs are
similar to those for maritime shipping, although space for the actual
manufacturing activity must also be provided. In addition, proxi-
mity to public transit for the industry's work force is desirable.
Like any other major industrial development, water and sewer services
must be available,

The future harborfront space requirements of these varied in-
dustries differ. While the frozen .fish industry has tended to con-
centrate in traditional fishing ports, a number of processing
facilities are now located inland, relying on road or rail to trans-
port frozen fish blocks from Canada or from Massachusetts ports of
entry, such as Gloucester, Boston, or New Bedford. Thus the future
requirements of this industry need not be met in port or harbor
areas. The needs of other marine industries, reliant on maritime
transportation, depend on individual locational decisions by firms
and cannot be predicted.

Sufficient demand for a major, new (as opposed to an expanded)
shipyard is unlikely. The eleven major U.S. shipyards (Quincy
Dynamics among them) are likely to be able to meet whatever ship-
building demand materializes for the entire nation.’ With continued
increases in recreational boating and the revitalization of the fish-
ing fleet, Massachusetts should expect some increase in the size and
number of small boatyards and repair facilities.

The future demands by offshore mining support services for port
and harborfront space cannot yet be accurately foreseen. Exploring
for oil and gas on Georges Bank and the development of whatever re-
sources are discovered could lead to the location of extensive supply
bases for offshore operations and platform rig construction and pipe
coating yards in Massachusetts. During exploration stages, each off-
shore drilling rig typically requires two to three supply vessels,
relaying to the offshore site crew, drilling mud, water, cement, and
piping. Onshore, additional berthing space for such supply vessels,
storage areas for supplies are required. Assuming, for example,
that in the early years of OCS exploration on Georges Bank a maximum
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of six to eight drilling rigs are located offshore, 1,200 - 1,600 feet
of berth space and up to 40 acres of storage area may be needed.

Should development of off-shore oil and gas occur, permanent ser-
vice bases would be established and additional service-oriented firms
would set up depots. These include cement companies, specialized
drilling tool and equipment suppliers, well casing, well-head equip-
ment, and wireline service companies. All of these also require
land in a port with some dock space, and they tend to locate in the
same ports as service bases.

In the event of a major find on Georges Bank, oil or gas company
demand for production platforms (from which production wells are
drilled) may exceed the supply capacity of existing platform con-
struction yards, and a platform construction yard may be sited in New
England. Such a facility requires 200-1,000 acres of land, 500 feet of
shoreline on a waterway with a minimum of 30 feet of draft with un-
obstructed access to the ocean so the platform can be easily trans-
ported to the OCS site.

Should an oil find on Georges Bank prove large, that is, an
average flow rate of at least 150,000 to 200,000 barrels per day over
a ten to fifteen year period, or should substantial gas reserves be
discovered, a pipeline would probably be laid from the production
platforms to shore. In this event, a pipe coating yard may be es-
tablished. Such a facility, at which the pipe is coated to prevent
corrosion and a layer of cement added to help the pipe sink to the
ocean floor, typically requires 100 to 150 acres of waterfront land,
95% of whlch is used for pipe storage. The yard must have
a minimum of 750 linear feet of waterfront land that can be used for
dock space with a minimum draft of up to ten feet at which pipelaying
barges can onload coated pipe.

In addition to offshore o0il and gas development, other forms of
offshore mining - for sand, gravel, manganese modules, other miner-
als - may materialize off Massachusetts. These, too, mught create a
demand to accommodate shipping and processing facilities along the
Massachusetts coast.

RECREATIONAL BOATING

Most recreational boats seldom exceed ten feet in draft; thus
harbor areas having navigable water depths between six and ten feet
are ideally suited for such craft. Recreational boats either require
mooring space in which to anchor boats while not in use, marinas at
which boats are berthed in slips, or access ramps from which boats
are trailered to and from the water. Necessary support services for
recreational boating include fueling services, boat supply and repair
yards, and pump-out stations for sewage. In addition, parking for
those using marinas or access ramps is necessary.

Given the harshness of the winter climate in Massachusetts, rec-

reational boating largely takes place in the late spring, summer, and
early fall months. Boat storage needs during the winter months are
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met by on-land storage at marinas or boatyards, by trailering boats
for storage at home, or by "wet' storage.

Recreational boating demand has increased substantially over
the past several decades, and recreational planners have projected
an unmet need for facilities roughly equivalent to present capacity.
This demand can be met either by expanding mooring basins, encourag-
ing marina development, or construction and expansion of access ramps
(see further discussion under Recreation section).

URBAN WATERFRONT RENEWAL

Harborfronts provide vistas of the sea and views of harbor ac-
tivities. These settings can attract a wide variety of uses and
structures which do not depend on waterfront locations to function.
These include housing, parks, and urban recreational facilities,
institutions, and a wide variety of commercial uses including restau-
rants, hotels, office buildings, and shops. The mixture of these uses
in port and harbor areas can provide opportunities to the general public
for visual and physical access to waterfronts. (See Visual Environment
section.) In addition, by taking advantage of the visual assets of water-
front areas, communities can spur major redevelopment in otherwise
deteriorating downtown areas. Some coastal communities, including
Boston, Newburyport, and Nantucket, after years of neglecting their
waterfronts and effectively turning their backs to the sea, are
attempting to open up their neighborhoods and downtown areas to the sea,
thereby creating new and revitalized urban environments. Similar
opportunities for such redevelopment might occur in other port and
harbor areas, but this development potential remains untapped.

The successful revitalization of waterfront neighborhoods and
downtown areas depends on how well harbor views are made an integral
part of redevelopment. If harborfront vistas are reserved for a few
private developments and access to these viewpoints is restricted,
the gains from redevelopment will not spread to surrounding neigh-
borhoods and abutting downtown areas. The key to successful water-
front rehabilitation is to make the harborfront an inviting and sig-
nificant attraction to residents and visitors alike. Small water-
front parks, open space abutting bulkheads, or piers accessible to
the public, and walkways and pedestrian overpasses and ramps provid-
ing views of major harbor activities, can help to provide the acces-
sibility to the water fromt that makes it attractive.

Those attracted to the waterfront as well as local residents
provide a natural market for restaurants, cafes, hotels and stores.
Such commercial establishments which serve the public also can help
to provide additional visual and physical access to the waterfront
and- heighten vitality of the area. Public transit and public park-
ing facilities are required if the renewal area is to draw large
number of visitors. Ease of pedestrian access, inviting walkways
linking shopping, restaurant areas with both the waterfront and resi-
dential neighborhoods and downtown areas also are prerequisites for
successful waterfront redevelopment.
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SUPPLY CONSIDERATIONS, SITE SUITABILITY
AND ENVIRONMENTAL CONSTRAINTS

The U.S. Army Corps of Engineers, the Massachusetts Division of
Waterways, the Massachusetts Port Authority, the U.S. Coast Guard,
municipalities, the U.S. Navy, the U.S. Economic Development Adminis-
tration, and the Department of Housing and Urban Development has al-
ready expended nearly $400 million in public funds on port and harbor
improvements in Massachusetts. Many navigable channels, mooring ba-
sins, and facilities created by these investments are not fully uti-
lized. ’

A number of ports contain vacant or under-utilized lands and
docks adjoining channels of 20-foot depth or more., Examples include
the South Boston Naval Shipyard, the Charlestown Navy Yard, the
MASSPORT piers in East Boston, the Cordage Park in Plymouth, the
North Terminal in New Bedford, and the lands abutting the state pier
in Fall River. 1In other ports, developable land for maritime
related uses is no longer available or extremely limited. Such is
the case in Salem, the Mystic River, Chelsea Creek, and Gloucester
Inner Harbor. -

In harbors, where channel depths are not sufficient to
accommodate ocean-going vessels, development potential for recrea-
tional boating, fisheries, and ferry and cruise services remains
under-utilized. Beverly Harbor, Lynn, Plymouth, Hull, and the Mt.
Hope Bay communities, for example, present such opportunities.

In yet other cases, port and harbor facilities could support
heavier utilization through redevelopment, modernization, and em—
ployment of space saving techniques. Conversion of state piers to
accommodate newer kinds of shipping, rehabilitating the Boston Fish
Pier, or extension of town docks for fishermen could, for example, help
to stimulate higher economic returns from these original investments.

Clearly the most efficient uses of these underutilized resources
would be to promote usage of those sites from those waterfront de-
pendent uses for which they are best suited. Simply put, extemnsive
vacant lands (50-300 acres) adjoining large turnaround basins of up
to 40 feet in depth with gquick access to the open ocean and good
road and rail connectors are ideally suited for the siting of a con-
tainerport or platform comstruction yard. 1In Massachusetts such
sites are extremely rare. Smaller tracts adjoining channels of
20-40 feet in depth and with good road and rail access are suited
for other forms of maritime shipping and marine industry. Many of
the port areas with these characteristics, however, have also been
developed as major fishing ports, thereby compounding the competition
for space. Very small tracts adjoining shallow draft harbors (6-10
feet in depth) are suited for recreational boating development and
small-scale fishery operations. Approximately one hundred harbors
possess these characteristics; and, since recreational boating can

171



also be accommodated in deeper harbors, site requirement constraints
for these activities are not as severe.

Determinations of site suitability for the varying waterfront
uses must take into account the character of neighborhoods surround-
ing port and harbor areas. Siting a containerport, pipecoating
yard, or an oil terminal, for example, in areas abutting residential
neighborhoods might well affect the visual character of the area and
cause severe truck traffic problems. On the other hand, some water-
front activities actually enhance neighborhood and harbor character.
To many the presence of fishing fleets in sheltered harbors presents
a desirable seafaring image and enhances the interest and character
of the harbor. Recreational boating facilities - marinas, boatyards,
marine supply stores ~ can lend vitality to commercial districts in
harbor towns. Ferry services and the tourists and visitors they at-
tract bolster the economy of commercial business activities in har-~
bor areas.

Accommodating a variety of waterfront uses in one harbor can
lead to conflicts. Recreational boating in a busy commercial port
can clog shipping lanes, causing safety hazards and delays to ship-
ping. TFishermen whose boats or vessels are their primary capital
asset cannot afford to construct their own piers. Their efficiency
is enhanced by the use of one pier for both unloading and taking on
stores. They rely on fish processors, the state or community to pro-
vide such space. Yet, for the private developer or the community-
greater profit may accrue by converting such space to recreational
boating or other use, forcing the fishing industry to move to other
ports or harbors.

Market forces lead to these kinds of competition, and in plan-
ning for port and harbor usage, some notion of the overall significance
of the various uses requiring waterfront space must be employed. From
a national and state perspective, three waterfront uses - the fishing
industry, maritime shipping, and support services for maritime ship-
ping - stand out as meriting special preference in the alloeation of
port and harbor space.

The fishing industry capitalizes on the fisheries resources off
the coast, which represent one of the few natural economic endowments
Massachusetts enjoys. As a permanent indigenous industry, a signifi-
cant supplier of the nation's protein, and a source of full and part-
time employment for 15,000 people, the fishing industry deserves pref-
erence over most other uses competing for port and harbor space.

Transportation costs are kept at a competitive level by the
availability of maritime shipping services which provide an alterna-
tive to other modes of tramsport - air, rail, and truck, The ship-
ping industry also serves as a vital lifeline, providing the
Massachusetts economy with energy supplies and raw materials. In-
directly, the shipping industry induces substantial numbers of jobs
and income: MASSPORT estimates that the port of Boston generates
$250~$450 million annually in income and serves some 4000 firms.
Boston's shipping services also provide the infrastructure for the
export of manufactured goods; Massachusetts ranks eleventh in the
nation in the export of such goods, the production of which accounts
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for an estimated 32,100 jobs. These attributes dictate that marine
terminal development, when justified by demand, be given a preference
along with the fishing industry over other competing uses for port
space,

Some marine industry, such as tugboat services and ship and boatyards,
provide needed support services for the fishing industry and maritime
shipping and thus deserve preference in the allocation of port and harbor
space. Support services for OCS exploration and development, while im-
portant to exploiting needed energy supplies, are short-lived, lasting
only as long as the life of exploration or the life of discovered finds.
Their temporary nature dictates that the preference afforded them in
allocating port or harbor space should be carefully weighed against
possible detrimental effects on more permanent uses such as maritime
shipping and the fishing industry. Lastly, industry dependent on
maritime shipping for receiving raw material or exporting products
constitutes an important source of employment in Massachusetts, account-
ing for some 3,000 jobs. Such industry should be promoted in the ports
of Massachusetts when accommodating such uses would not be prejudicial
to the expansion of the fishing industry or maritime shipping.

- Other waterfront uses - ferry services, recreational boating, and
urban waterfront redevelopment - provide important benefits to tourism,
the revitalization of downtown commercial centers, and neighborhood
rehabilitiation. However, these uses can be accommodated in conjunction
with each other and in a variety of locations. Moreover, as mentioned
previously, their site requirements, compatibility with general com~
mercial and residential use, and need for developed transportation
infrastructure is distinctly different from the heavier, more inten-
sive waterfront dependent uses. Thus, these uses are best promoted
in waterfront areas which do not have the potential to serve large-
scale fishing industry operations, maritime shipping, and marine in-
dustry.

Maximizing the use of existing navigable channels minimizes the
need for extensive mnew dredging and consequent impacts on the marine
environment of both dredging and spoil disposal. Furthermore, the
return for past public expenditures will be maximized. The cost of
new public improvements will also be minimized because the costs of
maintaining or deepening old channels are generally cheaper than the
costs of creating new ones. The marine.environement will also be
conserved, for existing ports and harbors already represent departures
from natural conditions, and new disruptions to relatively untouched
areas of the marine enviromment will be kept to a minimum.

In certain isolated instances, however, legitimate environmental
concerns should constrain the expansion of port and harbor activities.
As discussed in Marine Environment, the continuance or increased levels
of waterfront dependent use can threaten the productivity of coastal
reaches. Port and harbor activities are sometimes sited in those
areas most sensitive to environmental damage, such as estuaries and
coastal embayments containing salt marsh systems, eel grass beds,
shellfish flats, fish spawning grounds, anadromous fish runs, shallow
bottoms, and exhibiting poor circulation and flushing characteristics.
These are identified in the regional chapters as significant marine
ecosystem resource areas and areas for preservation or restoration.
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OBJECTIVES

The preceding discussion suggests that the ports and harbors of
Massachusetts should be managed so as to achieve the following objec-
tives: ’

1. To allow for expansion of economically important maritime
dependent activities, including fishing, shipping, and
other marine industries;

2. To facilitate harbor improvements needed by fishermen,
cruise and ferry services, and the general boating
public;

3. To encourage revitalization and rehabilitation of de-
veloped harbor areas and- promote physical and visual
access to waterfront for the general public;

4. To maximize the economic return and public benefit

for publicly supported port and barbor works,

CMZ POLICIES AND PROGRAM RECOMMENDATIONS

Policy (17) Encourage maritime commerce and related
development in port areas. Prohibit preemp-
tions of present and proposed maritime-dependent
industrial uses. Permit non-maritime dependent
industrial uses which do not represent an irre—
versible commitment of sites and which do not
preempt foreseeable maritime-dependent in-
dustrial uses.

The existing port areas of Massachusetts represent a valuable eco-
nomic resource ideally suited for large-scale maritime shipping, marine
industry, and the fisheries industry. Many of the lands abutting these
deepwater channels are either in the hands of public agencies or have
been or will be improved using public funds. The appropriateness of
the uses of these lands is thus of legitimate public concern. '

Water and land areas which exhibit the following characteristics
are defined to be port areas:

1. navigable channels of 20 foot depth or more,

2. available land abutting such channels which by its
topography, size, spearation from residential neighbor-
hoods, and/or zoning is suited to accommodate maritime
dependent activity,

3. well-developed road and rail links to port areas lead-
ing to major trunk and arterial routes, and
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4. water and sewer services capable of accommodating major
industrial needs.

(Note: in many instances, only small portions of an embayment, or
what is commonly termed a harbor meet the criteria for a port area.
Therefore, 'port area" designation may include only segments of
harbors. 1In isolated instances, waterfronts are so developed that

the port area is confined to a single maritime terminal, as in Salem.)

Maritime-dependent industrial development includes large-scale
fishing operations, maritime shipping and other marine industries.
These uses will be favored in designated port areas because they re-
quire the space, facilities and infra-structure existing in such
areas. Furthermore, these industries are of economic importance to
the state and the nation. All proposals for maritime-dependent
industrial developments in port areas will be encouraged by CZM and
will be facilitated as much as possible by EOEA agencies, unless the
proposed use will seriously conflict with or preempt, either economic-
ally or physically, other existing maritime-dependent industrial uses
in that port or other ports. Should conflicts arise among maritime-
dependent uses, state and federal permit and funding actions shall be
granted to the use which is more limited in its spatial, locatiomnal,
or economic options and denied to the other use.

Proposals for development in port areas which are not maritime-
dependent will be permitted so as not to deter viable economic uses
of vacant port lands. However, should a conflict arise between a
project which is not maritime-dependent and a foreseeable maritime-
dependent use, state and federal permit and funding actions shall be
denied to the non-marine dependent use if:

1. public agencies and/or fishing, maritime shipping or
marine industry spokesmen have expressed interest
in the site for waterfront dependent uses of particular
state or national economic importance; and

2. the proposed activity would irreversibly commit the
site and the site is the best available for the

foreseeable maritime dependent use,

In determining "irreversibiiity" and "best available", the
following factors shall be considered:

irreversibility: -

-~can the proposed structure be converted to maritime
dependent use?

-~-is the proposed use or structure of a duration or type that
is permanent and not easily removed?

~~is future maritime--dependent use of the area effectively
denied because water or land access for vessels or truck and
rail transportation is precluded?
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ry _——~are lease stipulations such as to allow future conversion
of the site to maritime~dependent use?

best available:

——for the foreseeable maritime-dependent use, are alternative
sites in port areas available possessing similar characteris-
tics (size, availability of road and rail access, proximity to
major shipping channels and open water, suitabile turnaround
basins and channel depth)?

--will the use of alternative sites present graver environmental
and safety problems (proximity to residential neighborhoods,
overloading of road or rail capacities, harbor congestion,
expose greater numbers to environmental harm or safety risks)?

IMPLEMENTATION

Required EOEA permits or licenses for bulkheading, filling,
dredging, bridge or pier construction in port areas shall be issued if
projects meet the requirements of Policy (17) and existing statutory
criteria., In addition compliance with the policy and its related
criteria shall be enforced through CZM review for federal consistency
of federal assistance and federally conducted or supported activities
in port areas as well as of federal permits or licemnses for dredging,
filling, and construction in waterways. When determinations must be
made to resolve conflicts between competing maritime-dependent use,
CZM shall recommend to ECEA and federal permitting agencies that a
public hearing be held to elicit information on the nature and facts
of the conflict. CZM may also recommend to the EQEA permitting
agency and to Secretary of Environmental Affairs the preparation of
an environmental impact report under the Massachusetts Environmental
Policy Act to provide for broader public review of the pending deci-
sion, to assess available alternatives and to provide additional
analyses and information pertinent to the resolution of the conflict.

The issuance of EOEA permits, orders or licenses required for
dredging, filling, or comstruction in waterways required for the
establishment of an energy facility in port areas shall abide by
Policy (17) and existing statutory criteria. However, should such an
EQEA permit be denied either because the facility does not depend on
maritime shipment of fuels or because the facility will conflict
with other maritime-dependent uses, the utility may appeal the permit
decision to the Energy Facilities Siting Council (EFSC) and request
a Certificate of Environmental Impact and Public Need. By granting
a Certificate, the EFSC may overturn licenses or permit decisions
and allow the facility to be sited.

Among those permit and license authorities which are most likely
to apply to projects in port areas are: '

-- ~—-Waterways Program (MGLA Ch. 91) - The Waterways Program has
authority over tidelands, harbors, and certain rivers below the high
water mark. Activities covered by such licenses include filling,
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wharf construction, bridges, pipelines, etc. DEQUE as trustee over
public lands below low water thus issues licenses, and not permits for
the permission to interfere with these public lands. Between low and
high water the land is in private ownership but is subject to a reser-
vation to the public in their rights to fish, fowl, and navigate.

Under the law, all licenses are to expire after five years or
upon non-use. If, to secure financing, the developer needs to obtain
an irrevocable license from the Legislature, CZM will actively support
such legislation. Should the project be a non-water dependent de-
velopment, it will still be licenses provided the criteria relating
to non-maritime dependent uses are met.

-- ——Wetlands Program (MGLA Ch. 131, S. 40) - Gives local conservation
commissions power to place conditions on dredging and filling of wet-
lands, floodplains, beaches, etc., following guidelines established
by the Commissioner of DEQUE. In instances in port areas when orders
of conditions are more onerous than necessary to protect the interests
of the act the Commissioner shall use his statutory discretion to
issue a superceding order when necessary to implement CZM policy.

-~ —=Energy Facilities Siting Council (MGLA Ch. 164, S. 69f-69r) - Has
jurisdiction over all siting and facility plans of major oil, gas and
electric developments. Through a Memorandum of Understanding between
the EFSC and CZM, the Council has agreed to consider various factors
prior to approving a facility or site under the forecast approval
process. For energy facilities that are not coastally dependent (oil
facilities for the storage or refining of oil, and electric generating
facilities), the EFSC, should a coastal zone site be proposed, will
examine alternative sites outside the coastal zone and the relative
environmental and economic impacts of siting the facility at the
differing locations. For energy facilities that are coastally depen-
dent (gas facilities used to transfer and store gas or transfer feed-
stocks for ship to shore, oil facilities, for ship to shore transfer
of 0il and oil storage facilities (save those constructed for bunker
fuel storage, surge storage or storage of 0il for electric generating
plants approved for coastal zone site), the EFSC will examine whether
additional facilities are needed, air and water quality, dredging,
public safety, and other port impacts. (See Energy for further
details). The Council will weigh these factors prior to permit pro-
cessing by EOEA agencies, however, by virtue of the Council's power
to grant Certificates of Environmental Impact and Public Need, the
EFSC retains ultimate siting control over energy facilities. For
federal consistence purposes, the federal permit or licenses required
for siting of an energy facility will be deemed consistent with CZM,
upon issuance of required EOEA permits or granting of an EFSC Certif-
icate of Environmental Impact and Public Need, which ever marks the
last stage of state permit processing.

~— —-Permits for Filling in Navigable Waters - Under Section 404 of
the Federal Water Pollution Control Act of 1972 (33U.S.C.1344), the
Corps of Engineers issues permits governing the discharge of dredged
or fill material in the waters of the United States. Since the scope

_ _J
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of jurisdiction over navigable waters is very broad, the Corps is
implementing this program in three phases. It is, at present, exer-
cising jurisdiction over coastal waters and coastal wetlands and
fresh-water wetlands contiguous or adjacent to coastal or inland
navigable waters. In later phases its jurisdiction will include
tributaries, other inland waters adjacent to tributaries, and other
navigable waters.

Under the Corps regulations and the Federal Consistency regulations,
the Corps may not issue a filling permit without a CZM approved cer-
tification of consistency. CZM will assign high priority for maritime-
dependent industrial developments in port areas. It will more closely
scrutinize and appropriately condition non~water-dependent industrial
developments in port areas.

-~ —-Permits for Obstructions or Alterations in Navigable Waters of
the United States - Are granted by the Corps of Engineers under Sectior
10 of the Rivers and Harbors Act of 1899. This permit covers such
projects as sinking pilings, attaching moorings, placing outfall
pipes, or digging tunnels. While the scope of jurisdiction under this
permit is not broad as for Section 404 permits, it does cover waters
susceptible for use in interstate commerce, up to their high water
line; this includes all marine waters plus many inland waters. CZIM's
consistency certificate for developments in port areas will be issued
on the same criteria as for Section 404 permits. ’

-~ —-Permits for Construction or Modification of Bridge Structures
Across the Navagible Waters of the United States are granted by the
U.S. Coast Guard. CZM shall exercise its federal consistency review
to ensure the height, placement, and design of bridges do not inter-
fere with the growth of maritime-dependent uses in port areas.

-— ==CZM will also encourage maritime-dependent industrial uses in porﬂ

areas through a number of technical and financial assistance programs
discussed under policies (18) and (19)

Policy (18) Promote the widest possible public benefit from
port and harbor and channel dredging and ensure
such proposals are consistent with marine
environment policies.

Adequate channel depths are a prerequisite for any kind of water-—
front dependent activity. Given the public funding for dredge proj-
ects i1s limited, public agencies must, of necessity, allocate these
funds to projects which provide the greatest public benefit and demon-
strate the most pressing need. At the same time, dredging and dis-
posal especially of contaminated dredge material, can cause severe and
lasting adverse impacts on the marine environement,

As discussed in the Marine Environment, all dredging, be it
public or private, shall be:

1) restricted in salt marshes, dunes, sandy beaches, barrier
beaches, and shellfish flats, and

q - _
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2) confined to maintenance dredging in designated Areas for
Preservation or Festoration and salt ponds.

Public funding for dredging will only be allocated to port areas
(as defined in Policy (17))and in developed harbors. Developed
harbors are defined as those which meet at least one of the following
characteristics:

1) provides public mooring space, berths, slips, ramps, and
docks which serve a region-wide boating public, as evidenced
by either (a) public access to the harbor which is free or
open for a nominal fee to non-residents and which has
adequate parking facilities; or (b) a significant number of
mooring spaces or slips which are available to the general
public on a first come, first serve basis; or (c) very
heavy boating traffic,

2) hosts harbor facilities used by commerical fishermen,

3) serves cruise boats, ferries and other marine industry,
and/or

4) presents unique development opportunities for the fishing
industry or for waterfront renewal and revitalization.

In port areas and developed harbors, maintenance dredging will
have the highest priority for public assistance. Publicly funded
maintenance dredging will be scheduled so that projects demonstrating
the most pressing need, widest public benefit, and least environmental
damage are carried out first.

Deepening or expansion of channels and mooring or turn-around
basins beyond authorized or existing depths or size will be approved
for state or federal funding if the project meets two of the follow-
ing criteria:

1) provides broad public benefits for recreational boating which
are spread over a region and which rebound to the general
public and is necessary to resolve harbor conflicts between
fishermen and recreational boaters;

2) enhances benefits to the commercial fishing industry;

3) produces economic returns to maritime shipping and other
maritime industries by reducing turn-around times and
in-harbor transit delays, and permits usage of more
efficient sized vessels; and/or

4) reduces navigational safety risks.
Also, in order to encourage location of maritime shipping and marine

industry in existing port areas, proposals for creation of new
channels or mooring and turn-around basins of 20-foot depth or more

. | _
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r;ill only be permitted, publicly assisted or developed if:

— the need to be met by the project is of national or statewide
importance and cannot be accomplished in designated port areas

and the project demonstrates that damage to the environment
will be less.

Finally, in both port areas and developed harbors, CZM will pro-
vide technical assistance, fund feasibility studies, and work actively
with concerned agencies to arrive at environmentally responsible
dredge and dredge disposal solutioms.

IMPLEMENTATION

Required EOEA permits or licenses for dredging (discussed more
fully under Policy (17) shall be issued if dredge projects meet the
requirements of Policy (18) and existing statutory criteria. Imn
working with the Waterways Program to devise regulations to govern
the Waterways Program, CZM will recommend provision for extended-
term licenses for maintenance dredging thereby eliminating the need
to re-apply yearly for approval of routine maintenance dredging.
Compliance with Policy (18) and its related criteria shall also be
enforced through CZM review for consistency of federal assistance,
federally conducted or supported activities, and federal permit or
licenses for dredging. The principal programs relevant to Policy
(18) are:

-= ==U.S. Army Corps of Engineers - Grants permits for dredging under
Section 404 of the Federal Water Pollution Control Act of 1972 and
under Section 10 of the River and Harbors Act of 1899 and funds and
carries out channel and navigational works. CZM will approve cer-
tifications of consistency for such permit applications and projects
which meet the criteria described above. CZM will also work actively
with communities, port authorities, and the Corps to ensure that
dredge projects within ports and developed harbors meeting the benefit
criteria described above, are authorized, funds appropriated, and work
begun expeditiously.

-- —-Waterways Program (MGLA Ch. 91) - Grants licenses for dredging
and funds dredging projects. Through an evaluation system developed
with Waterways, funding will only be approved if the project meets
the criteria described above.

——-—-Ocean Sanctuaries Acts (MGLA Ch. 132A, S. 13-17) - Have been
created to protect all state waters except those from Swampscott to
Marshfield and those in Mt. Hope Bay. While the terms of the five
sanctuaries vary, in general such activities as removal of any sand,
gravel or minerals, any dumping, or any waste discharge are pro-
hibited, and shore protection, water navigation aids or fish harvest-
ing are permitted. A significant clause permits improvements
approved by appropriate federal and state agencies; under the flex-
ibility created by this clause, the Department of Environmental
Management (DEM) and the exercise of federal consistency by CZM will
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ensure Policy (18) and its related criteria are complied with. CZM
will also work with DEM to prepare regulations for administering the
program.

-- ——Coastal Zone Management Act, Section 306 - Once the Secretary

of Commerce has approved the Massachusetts CZIM Program, CZM may dis-
burse a portion of its funding to support feasibility and project de-
velopment studies aimed at arriving at environmentally sound dredge
disposal practices and sites.

Policy (19) Encourage, through technical and financial as-
sistance, the expansion of water-dependent uses
in port areas and developed harbors where the
risks of damage tc the marine environment are
minimal.

In addition to funding dredge projects, state and federal
agencies provide planning and infrastructure development assistance
that help make possible needed expansion in facilities for maritime
shipping, the fishing industry, cruise and ferry services, other
marine industry, and recreational boating. Such assistance is ex-
tended for both overall harbor planning and construction of piers,
docks, bulkheading, ramps, navigational aids, and other harbor works.

In order to ensure that maximum use is made of existing infra-
structure and that possible damage to the marine environment is kept
to a minimum, CZM will actively promote extension of such assistance
to:

1. port areas defined under Policy (17); and

2. developed harbors defined under Policy (18).

IMPLEMENTATION MEASURES

Many technical and financial assistance programs operated by
state and federal agencies can be made supportive of water dependent
development. CZM will network with these programs to ensure that they
consistently encourage and facilitate water-dependent development.

The more significant of these programs include:

-- —-Waterways Program (MGLA Ch. 91, S. 10-11) - Projects are carried
out to improve wharves, fund public piers, construct jetties, bulk-
heads, and shore protection works, dredge channels and remove wrecks.
CZM has worked with the Waterways Program to develop a system for
evaluating project requests from communities. Under this system,
funding will be granted to projects that provide widespread public
benefits and which rank high with respect to fishing, shipping,
recreational, and environmental values. In addition, the Waterways
Program under MGLA Chapter 91, Section 9A, may develop harbor plans
through acquiring, improving and developing needed pier and terminal
facilities. Such facilities may then be leased for private sector
operations. Upon request by a community, CZM will provide plarnning,
legal, and technical help to acquire necessary rights and easements
and to prepare such a harbor plan. CZM will also use its best
efforts with the Legislature and federal and state funding agencies
to garner the financing for acquisition and construction.

. »
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-- —-Coastal - Zone Management Act, Section 306 - Once the Secretary
of Commerce has approved the Massachusetts CZM Program, CZM may
disburse a portion of its funding to support preparation of port and
harbor development plans, assessing facility needs and the economic
return from such facilities; and conducting feasibility and prelim-
inary engineering studies for public marinas, town wharves and docks,
access ramps, and navigational improvements.

—— ——Public Access Board (MGLA Ch. 21, S.17, 17A) - Is empowered to
designate, acquire, and develop sites for boat ramps and other facili-
ties providing recreational access to water. CZM will work with
communities and the Board to develop boat ramps and related facilities
in developed harbors. These efforts will reflect the priorities in-
dicated in the Recreation section and the Regional Chapter.

-- —--Massachusetts Division of Water Pollution Control (MGLA Ch. 21,
s. 43) - Approves sewer hook-ups and treatment plant construction.

It also supports the engineering and construction of municipal sewage
treatment facilities with grant funds made available under Section

201 of the Federal Water Pollution Control Act. Both the Divisicn and
areawide waste water management planning agencies, funded by Section
208 of the Federal Water Pollution Control Act, plan for the location,
capacity, and size of service area of municipal sewage treatment
plants. CZIM will work with communities, the areawide waste water man-
agement planning agencies, and the Division to improve sewage treat-
ment infrastructure in existing port areas and developed harbors to
support higher and desired levels of economic development without com-
promising water quality standards. It will also strive to ensure that
opportunities for the construction of pump-~out facilities for water-
craft wastes are not overlooked.

~— —~The Federal Highway Administration within the Department of
Transportation, administers a federal aid highway program which pro-
vides financial assistance to states for highway construction in and
among urban areas. CZM will work with Massachusetts' highway plan-
ning agency, the Department of Public Works, to promote investment
of these urban systems funds in roadways which link port areas with
existing population centers.

—— —-Department of Public Works (MGLA Ch. 90) - Is authorized to con-
struct, improve and maintain all non-federally funded roadways. In
effect these include most urban and rural roads which do not provide
direct access to a major population center or access between popula-
tion centers within metropolitan areas. Thus communities wishing to
construct or improve port and harbor access roads must usually seek
state funding or finance these public works themselves. CZM will
work with the Department of Public Works and regional transportation
planning agencies to ensure that port and harbor access road projects
receive priority consideration for state funding.

—— ——Economic Development Administration - Provides grants to public
entities and loans to public and private entities for the construction
or expansion of public work projects which offer substantial employ-
ment potential, improve the capacity for economic growth through the
development of facilities conducive to the location of industrial and
commercial enterprises, or provide essential services to the citizens
of economically depressed areas. This program finances such projects

_ _J
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as industrial parks, access roads, water and sewer systems, and the
expansion of harbor and airport facilities. CZM will act as an advo~-
cate before the Economic Development Administration to support funding
for water dependent development in port areas and developed harbors.

-- ——In addition to the above programs, others described under Policy
(20) (Housing and Urban Development, Urban Mass Transit) can be used ~
to promote water-dependent development. For all these and other
funding programs, CZM will affirmatively review under A-95, MEPA, and
NEPA processes, issue federal consistency certificates, and work
toward funding project developments which meet the policies of the
plan.

Policy (20) Encourage urban waterfront redevelopment and re-
newal in developed harbors in order to link
residential neighborhoods and commercial down-
town areas with physical and visual access to
the waterfront.

CZM will, through technical and financial assistance and through
project review, promote this CZM policy in developed harbors and in
other urban waterfronts. The latter includes shoreline areas which
do not presently contain developed harbors but which are characterized
by extremely dense, urban residential neighborhoods or commercial de-
velopment. ’

IMPLEMENTATION MEASURES

Key among the many state and federal programs applicable to this
policy which fund projects through planning, acquisition and construc-
tion stages are:

~— ——Department of Housing and Urban Development provides, under the
Housing and Community Development Act of 1974, direct grants to state,
metropolitan, and regional plamming agencies for land use, housing,
urban, and redevelopment planning. In addition, formula and discre-
tionary grants under the Community Development Block Grant Program,
intended to help eliminate problems of low-income persons, may be

used for improving living conditions, conservation of expansion of
housing and housing opportunities; for increased public services; for
improved use of land, including recreational facilities; increased
neighborhood diversity; and for preservation of property with special
values. Under the A-95 review process, CZM will champion applications
encompassing CZM's waterfront renewal policy and strive to ensure that
adequate funding is provided by the Department of Housing and Urban
Development.

-— ——Coastal Zone Management Act, Section 306 - Once the Secretary of
Commerce has approved the Massachusetts CZM Program, CZM may disburse
a portion of its funding to support preparation of harborfront plans
aimed at improving visual and physical access to waterfronts,
identifying opportunities for waterfront parks, waterfront pedestrian
ways, ramps, and other public access improvements; conducting feasi-
bility, cost, and preliminary engineering studies for such water-
front improvement projects.

. _ J
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r;— —U.S5. Bureau of Qutdoor Recreation provides matching grants to
state and local communities for recreation planning, acquisition, and
facilities development under its Land and Water Conservation Fund
(P.L. 88-578) and reviews proposed federal water development proposals
to ensure full consideration of outdoor recreational needs (P.L. 89-
72). The Bureau is actively committted to enhancing urban recreation
and access opportunities; CZM will act as an advocate before it for
recreation development proposals which enhance developed harbors
and other urban waterfronts.

-- —-Waterways Program (MGLA Ch. 91) - has authority to carry out
projects for bulkheads, public piers, wharves, jetties, and shore pro-
tection works. Under a new procedure, déveloped in coordination with
CZM, requests for project funding are systematically evaluated with
respect to recreational benefits, secondary economic benefits, en-
vironmental enhancement, and consistency with state growth policy.
Active support for waterfront renewal is given special recognition

in the system since one of the evaluative criteria is whether the
project contributes to redevelopment efforts.

—- —=Urban Mass Transportation Administration provides grants and loans
to states for transit planning, development, and operation. Transit
systems act to spur development and revitalization by facilitating
access between given areas. CZIM will work with municipal planners,
transit authorities, and the Department of Public Works to encourage
the provision of transit projects which serve CZM's waterfront re-
newal policy. CZM will champion such projects before the Urban Mass
Transportation Administration.

~— —-Department of Public Works administers a Federal Highway Adminis-
tration program which provides for planning and development of bicycle
transportation and pedestrian walkways. Projects can be incidental
features of highway construction or can be independent walkways or bike-
ways. CZM will actively promote the use of this program to provide
physical and visual access to developed harbors and other urban water-
fronts, In addition, CZM will work with the Department, regjonal
transportation planning agencies, and communities to ensure that
opportunities to provide visual and physical access to urban water-
fronts are not overlooked when designing new or improved roadways

and bridges in developed harbors and other urban waterfronts.

—— ——The siting of state and federally supported facilities such as
educational institutions, subsidized housing, or museums as well as
commercial shopping areas and tourist area accommodations can help to
revitalize waterfront areas by providing opportunities for visual and
physical access to the harbor. Through the information channels pro-
vided by the MEPA, NEPA and A-95 reviews, plus the other program
authcrities described under Policy (19), CZM will actively promote
the use of such projects and programs in developed harbors and other
urban waterfronts to help link residential neighborhoods and commer—
cial downtown areas to waterfronts and will ensure that opportunities
for providing such access are not overlooked.
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.TECHNICAL NOTES AND SOURCES

For information on and estimates of domestic fish catch under ex-
tended jurisdiction, see National Marine Fisheries Service,
Staff Report, Fisheries Management Under Extended Jurisdiction,
March, 1975, pp. 32-33, and Draft National Plan for Marine
Fisheries, June, 1975, pp. 7-8, 44-51; and Olsen and Stevenson,
Commercial Fish and Fisheries of Rhode Island, 1975, pp. 47-48.
Olsen and Stevenson contend a doubling of the fleet together
with substantial modernization will be necessary if the domes-
tic fleet is to catch the entire potential harvest in ICNAF
Area 5. This estimate is open to considerable question as,
under extended jurisdiction, Canada and the United States will
each control a portion of the area off their coasts and other
nations which have traditionally fished these areas are likely
to be given some fishing rights. In addition, securing the
investment necessary for fleet expansion and modernization will
take time. Hence, a 50% rather than a 100% increase in domestic
fleet size is more likely to materialize.

In September 1976, CZM distributed some 500 questionnaires to
fishermen, processors, and fishing cooperatives and associations.
In the 74 replies received, covering 19 Massachusetts ports and
harborsg, the fishing industry evinced relative caution in its
prognosis of the size of the increases in catches to be expected
from enactment of the 200-mile fishery conservation zone and
marketing development efforts for under-utilized species. While
28% replied that landings would increase by between 50% and 100%
and 27% expected an increase of over 100%, a small minority (12%)
felt landings would not rise, and the largest number (33%)
believed landings would only increase by 50% or less. Most
believed marketing efforts for under-utilized species would play
an important role in the resurgence of the fishing industry.
Sixty-four percent indicated that under-utilized species will be
"sizeable, but not as important as traditional species.' Fish-
ermen did not believe the 200-mile fishery conservation zone and
marketing efforts for under-utilized species would bring
immediate results. Most (407%) felt increased landings would
materialize in 4~5 years; 30%Z believed results would only show

6 years or more.

See A.D. Little, Inc., Effects on New England of Petroleum-
Related Industrial Development, 1975, Vol, III, pp. 1II-21,
II1-31, which estimates that the current average tanker berth
occupany rate for New England as a whole is 16% and for Boston
(excluding Exxon's Mystic River terminal) 23% and which con-
cludes that the risk of berth saturation in New England by the
year 2000 is remote.

Data on petroleum products consumption compiled by the U.S.
Bureau of Mines and on petroleum-bulk storage capacity compiled
by the U.8. Bureau of Census, Census of Business and Intrametrics,
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Petroleum Terminals in Massachusetts, 1975, for the years 1963,
1967, and 1972 suggest that Massachusetts has maintained a rela-
tively stable reserve storage capacity for petroleum products
amounting on average to some 25 days consumption., If
Massachusetts is to continue to have a similar ratio of petro-
leum products on hand, then, by 1990, assuming historic growth
rates in fuel consumption developed by A.D. Little Inec.,
Preliminary Projections of New England's Energy Requirements,
1974, new tank farm storage capacity of 41.3 million barrels
will be required as compared to current capacity of 30.2
million barrels. With respect to expanding tank farms in
existing ports and harbors, A.D. Little, Inc. found, for
example, that, based on oil terminal land holdings, only a 207
increase in storage capacity (roughly three million barrels)

was possible in greater Boston (see Preliminary Environmental
Study of Alternative Methods of Supplying Petroleum Products to
Eastern Massachusetts, 1973, Vol. IITI, p. IIT-6-III). Expansion
possibilities at Salem, another deepwater port, are similarly
constricted; all available space at the Salem Terminal Wharf is
now taken up by New England Power Company's power plant and
expansion of storage capacity by 1.2 million barrels (see U.S.
Army Corps of Engineers, Draft Environmental Statement, Addition
to Unit No. 5, Salem Harbor, March, 1975.

See Ernst, Frankel, Studies on the Future of Atlantic Ports,
MIT Sea Grant, 1972, pp. 166~167 for assessment of future large
bulk cargo terminal needs and which estimates (pp. 77-80) that
only 6% of bulk berthing capacity is used in Boston.

Frankel, Ibid., p. 4. In addition to containerships, unitized
cargo ships include RO-ROs (roll on, roll off) which are
designed to carry cars, tractor trailers, or containers which
can be wheeled on or off via stern or aft openings and LASH
vessels (Lighter-Aboard-Ship Handling) which are designed to
off and on load barges near ports lacking sufficient depth to
accommodate deep draft vessels.

C.E. Maguire, Inc., New Containerization Facilities, A Feasibil-
ity Study for MASSPORT, 1973 and E.G. Frankel and C.E. Maguire,

Inc., Containerport Study, 1974. The low projection of 98,200
containers was based on foreign trade growth only. The high
projection of 360,000 containers was based on a) Boston recap-
turing a major portion of potential container export traffic
from New England and the Mid~west now moving through other
ports; and b) increases in feeder services to other U.S. ports.

In analyzing shipbuilding prospects for the General Dyanmics
Quincy Shipyard for the next 25 years, Booz, Allen, and Hamilton,
Inc. prepared forecasts of the demand for U.S. merchant ships,
crude tankers, and LNG carriers which indicated that projected
demand was in line with the historic ability of U.S. shipyards to
construct commercial ships (see Technical Report, Fore River
Bridge Reconstruction Evaluation, 1975, Vol. III, pp. III-12,
ITI-14). 1In further analyzing the capacity of the eleven major
U.S. shipyards in meeting projected ship demand (including U.S.
Navy orders), Booz, Allen and Hamilton concluded that for the

 period to 1985, with a high demand of 536 new ships, the eleven
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shipyards in meeting projected ship deamnd (including U.S.

Navy orders), Booz, Allen and Hamilton concluded that for the
period to 1985, with a high demand of 536 new ships, the eleven
shipyards would have a 41% deficit in capacity, but with a low
projection of 291 ships, the shipyards would be operating at
90% capacity. For the period 1985 to 2000, shipyard market
potential was expected to range from 647% to 105% of capacity
(assuming existing shipyards expanded to their maximum availabel
land area), Vol. III. pp. V-18-V-22. While these forecasts
should not be viewesd as conclusive, they do indicate that the
market potential, on a national basis, for a new as opposed to
expanded shipyard is limited in the long-term, and hence the
prospects for a new, major shipbuilding establishment in
Massachusetts are slim.

Material on onshore OCS support facilities extracted from New
England River Basins Commission Resource and Land Investigation
Project, Factbook: Onshore Facilities Related to Offshore 0il

‘and Gas Development, August 1976; and Estimates for New England;

Onshore Facilities Related to Offshore 0il and Gas Development,
August 1976. TFor a guide to offshore oil development see,

Office of State Planning; Commonwealth of Massachusetts, Offshore
0il Development, Implications for Massachusetts Communities,
November 1976.

Based on Army Corps of Engineers project expenditures, MASSPORT
port development expenditures, HUD and EDA grant to New Bedford
and Gloucester for project improvements, and estimates of Divi-
sion of Waterways, U.S. Navy, and Coast Guard expenditures for
pier construction, navigational aides and other harbor works,

The construction of a containerport at Lynn or Squantum, for
example, would involve the dredging of 9-10 million cubic yards
of material to create a suitable channel and turnaround basin.
At a cost of $6/cubic yard, the dredging costs of such a
facility at Lynn would total $60 million. Siting a container-
port at existing under~utilized lands having deepwater naviga-
tion channels in Boston; e.g., East Boston, South Boston Naval
Annex, the Army Base, would avoid these costs.
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RECREATION

SUMMARY OF FINDINGS

Americans are participating in outdoor recreation more than ever
before. The U.S. Bureau of Outdoor Recreation found that increases in
leisure activities, particularly water-related recreation, far out-
strip population increases. For example, from 1960-65, demand for
fishing increased by 127, swimming by 187, and boating by 15%, while
population grew by only 8%. Projections for the 1960-1980 period indi-
cate that swimming demand will increase by 72% while the population is
likely to increase by only 29z.1

In Massachusetts, the State Comprehensive Outdoor Recreation Plan
estimates that the demand for swimming is highest of all recreation
demands and is likely to exceed by four times all other needs for rec-
reation in the next 25 years.? Because of a simultaneous dwindling of
undeveloped coastal resources, meeting recreation demands is more dif-
ficult in coastal areas than in any other Massachusetts region. The
New England River Basins' SENE Study estimates that approximately
130,000 additional acres are needed in coastal counties to meet all
future recreation demands.3 But the amount of coastal town acreage
developed for non-recreation uses has increased by up to 500% over the
last twenty-five years. Some coastal towns, previously considered
rural, currently have little undeveloped coastal land remaining.5 Ur-
ban areas, chronically deficient in coastal recreational facilities,
have few small and expensive coastal sites left. Thus, options for
redistributing recreation opportunities are limited.

The high cost of land is another facet of the recreation dilemma.
Traditionally, beaches have been purchased by the public sector since
private enterprise cannot make a reasonable profit on beach recreation
given the limited season, the high acquisition and operating costs and
low revenues. As the price of coastal land continues to escalate,
other recreation ventures have begun to flounder, Although marinas,
boatyards, boat and motor sales have enjoyed high grofits compared to
other marine industries during the past few years,® marina owners say
that they are having greater difficulties establishing and expanding
their businesses; they cite lack of, or cost of, waterfront land as a
primary cause.

The recreation dilemma is critical. Solutions must be provided
within the next decade or most remaining opportunities will be lost.
Coastal recreation benefits cannot be narrowly construed: public land
acquisition in the coastal zone can complement and help implement other
Coastal Zone Management policies. Acquisition can, under proper man-
agement, conserve marine ecosystems and prevent property losses in
flood damage areas as well as provide coastal recreational opportuni-
ties. Recreation sites and activities are good "gateway enterprises,"
attracting visitors who spend money on food, lodging, and tourist facil-
ities. Recreation can also spur development, and impart high values
to existing housing stock as well as remaining open lands.?
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There are also detrimental impacts of recreation. Recreation
activities place high demands on transportation networks and other
municipal services. Over-utilization and conflicting uses degrade the
quality of the recreation experience as well as the surrounding natural
and man-made environs, and the cost of maintenance and operation of the
recreation facilities quickly approaches the cost of acquisition.

The Massachusetts shoreline as a whole is deficient in recrea-
tion facilities, particularly in Eastern Massachusetts. Eastern
Massachusetts (Boston Harbor, North and South Shores) needs more op-
portunities for all recreation activities; Southeastern Massachusetts
needs more public beaches for swimming; Cape Cod needs more facilities
for boating and camping, but provides ample swimming opportunities,
particularly on the National Seashore; and the Islands are deficient
in all recreation activities.

Unfortunately, suitable new sites for recreation are not avail-
able in all regions. Opportunities in Eastern Massachusetts are the
most limited, particularly for large sites such as state beaches and
campgrounds. Acquisition of a few large military sites, however, could
alleviate some of the shortages in this region. Buzzards Bay, Cape
Cod and the Islands offer a greater number of opportunities for de-
veloping large recreation sites. However, these sites are distant
from major population centers, and serious transportation problems
are caused by many people driving to recreation sites. Additional
investment in sites far from population centers can further aggravate
congestion and other transportation impacts. Therefore, it is essen-
tial that improvements in non-automobile public transportation be con-
sidered as critical first steps in providing or expanding recreation-
al opportunities.

Transportation improvements should foster greater use of under-
utilized or new recreational sites, should reduce the volume of the
current transportation impacts of congestion and noise, and should be
compatible with the capacity of recreational sites to accommodate
visitors. Appropriate to the scale of these sites, jitneys, boat
service, and bicycle and hiking trails should be developed and ex-
panded. Such low intensity transportation can provide access with-
out causing traffic impacts.

Acquisitions must also be sensitive to the scale of potential
recreation appropriate on the site, as well as the scale of the sur-
rounding community. For this reason, Coastal Zone Management finds
that, generally, acquisition of small dispersed sites is preferable
to acquisition of very large sites.

Similarly, small scale improvements at existing sites can miti-
gate existing impacts, and add to recreational opportunities. Such
improvements include expansion, provisions for multiple use, and im-
proved maintenance. This strategy is particularly appropriate to
Eastern Massachusetts and other urbanized areas where there is little
undeveloped land and use of existing facilities is intense.

Coastal Zone Management's primary concern is to increase and en-
hance public use of the Massachusetts shoreline while improving
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existing facilities and minimizing future conflicts, over—utilization
and environmental impacts. Our plan is to improve transportation and
access; to acquire new sites in recreation poor areas; to expand suit-
able existing sites through small acquisitions or encouraging multiple
uses; and to improve maintenance.

ACCESS: DISTRIBUTION AND TRANSPORTATION

Access to recreation sites is determined by their location and
their transportation facilities. When recreation opportunities are
available near concentrations of people, the necessity for long trips
becomes less acute: e.g., Boston Harbor beaches are within a 15-30
minutes transit ride of most metropolitan area residents, However,
where the distribution of recreation opportunities is not proportional
to the concentration of residents, the need for transportation links
is more critical.

In Massachusetts, coastal recreation sites, as well as coastal
resources, water quality, and other requisites are not evenly distri-
buted. Transportation links, understandably, were not planned to amel-
iorate the recreaton imbglance. The uneven distribution of existing
recreation sites and needs is portrayed in Table 1 and the accompanying
map.lo The table indicates that the Eastern Massachusetts region, in-
cluding the North and South Shore areas and greater Boston Harbor, is
most deficient in recreation areas. The State Comprehensive OQutdoor
Recreation Plan, the Massachusetts Growth Policy and the Coastal Zomne
Management Public Opinion Survey corroborate this finding.ll Con-
versely, Cape Cod and Southeastern Massachusetts collectively provide
the greatest supply of major water related activities. Sixty-five
percent of Massachusetts' population is located in Eastern Massachusetts,
but only 25% of the public water-related facilities are located there.
Furthermore, the situation is even more acute than the figures indicate,
as Eastern Massachusetts residents participate more in outdoor recrea-
tion than do citizens of the rest of the state. In order to reach
areas where recreation supply is more plentiful, week-end recreation-
alists have established a "commuting" pattern, based on the auto, which
causes severe traffic jams. Coastal recreation commuting is serviced
primarily by: 1I-95 and Route 128 to the North Shore; Route 1 to the
near North Shore; Routes 3 and 3A to the South Shore and beyond to
Cape Cod and Buzzards Bay; 228 to the near South Shore; Routes 6,
6A and 28 thr